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GENERAL  REVIEW  OP  PROGRESS  IN  ROAD  IMPROVE- 
MENT DURING  1914 

MUeage.  la  the  oonstruction  of  hard  surfaced  roada,  it  is 
estimated  that  18,000  miles  were  completed  during  1914  as  com- 
pared with  a  total  of  16,000  mites  completed  in  1913.  TUa  is 
an  excellent  showing  in  view  of  the  fact  that  constructive  work 
in  most  lines  of  private  enterprise  was  oonBiderably  curtailed 
during  the  same  period.  In  round  figures,  the  roads  of  the  United 
States  now  aggregate  2,300,000  miles  in  length,  of  which  approxi- 
mately 10  per  cent  are  classed  as  improved  roads.  As  indicating 
State  activity  in  road  eonstruction,  it  may  be  stated  that  at  Uie 
close  of  1913,  about  25,600  miles  had  been  completed  with  the 
aid  of  State  funds,  and  it  is  estimated  that  dunng  1014  about 
6000  miles  of  additional  State  roads  were  completed,  thus  making 
a  total  to  January  1,  1915,  of  about  31,500  miles. 

Expenditurea,  The  outlay  by  States,  counties,  townships 
and  dwtricts  for  road  purposes  during  1914  reached  a  grand 
total  of  nearly  $225,000,000,  including  the  estimated  value  of 
statute  labor,  according  to  the  best  estimates  available.  This 
expenditure,  compared  to  a  total  outlay  in  1904  of  approximately 
(79,000,000,  shows  a  remarkable  development  in  the  road  move- 
ment during  the  past  ten  years.  A  sum  approximating  $200,000,- 
000  has  boaa  expended  by  the  various  State  govemmente  from 
State  revenues  to  January  1,  1915,  uid  of  this  amount  approxi- 
mately 143,000,000  was  expuided  during  the  year  1914. 

Slatg  Aid.  Kimtuol^,  during  the  past  year,  provided  Stats 
aid  for  road  Improvement  by  a  levy  of  a  one-half  mill  tax,  whidi 
win  yield  for  expenditure  in  1915  about  1600,000. 

C(^rado,  at  the  gensr^  election  in  1914,  approved  a  measure 
moviding  for  a  one-half  mill  tax  in  aid  of  road  improvraoeat. 
¥rota  this  levy  the  State  will  derive  about  $500,000  per  annum. 

lUinois  entered  actively  upon  State  road  work  in  1914  under 
an  appropriation  of  $700,000  for  1914-1915,  this  amount  to  be 
supplemented  by  an  equal  amount  from  the  various  counties. 
An  appropriation  of  $100,000  per  annum  is  made  for  engineera 
and  for  experimental  work. 

Maryland  provided  for  an  additiontJ  State  bond  issue  of  $5,000,- 
000  to  apply  to  the  construction  of  a  State  road  system  of  ap- 
pnudmat^  1300  miles. 


)vGoo'^lc 


2  AMXBICAN  HIGHWAY  ASBOCUTION 

Mississippi  enacted  legialatioo  to  require  the  employment  of 
engineers  to  supervise  the  constructioa  of  all  roads  financed  by 
county  bond  issues. 

At  the  November  election  the  people  of  North  Dakota  rati- 
fied a  constitutional  amendment  to  enable  the  State  to  grant 
aid  in  the  construction  of  highways.  This  amendment  will 
not  be  practically  operative  until  legislation  is  enacted  by  the 
State  legislature. 

Feder^  Aid.  The  final  report  of  the  Joint  Congressional  Com- 
mittee  on  Federal  Aid  in  the  Construction  of  Post  Roads  was 
issued  on  January  21,  1915.  The  committee  was  composed  of 
Jonathan  Bourne,  Jr.,  chairman,  Senators  Penrose  of  Pennsyl- 
vania, Gronna  of  North  Dakota,  Swanson  of  Virginia,  Overman 
of  North  Carolina,  and  Representatives  Shackelford  of  Missouri, 
Lee  of  Georgia,  McGiUicuddy  of  Maine,  Madden  of  Illinois,  and 
Austin  of  Tennessee.  The  report  embodies  data  from  foreign 
countries  showing  the  systems  in  effect,  the  mileage  and  cost  of 
roads  constructed,  etc.;  similar  data  from  the  several  States; 
extracts  from  State  constitutions  showing  limitations  of  State 
debt;  statistics  on  tonnage  transported  over  rural  roads;  statistics 
on  length,  character  and  condition  of  rural  routes;  transportation 
rates  on  road  materials  by  rail;  comparative  statistics  embody- 
ing possible  factors  in  apportionment  of  Federal  aid;  statistics 
of  wealth,  debt,  highway  expenditures,  etc ;  comparative  statistics 
on  the  cost  of  road  construction;  a  short  sketch  of  the  Old  Cumber- 
land Road;  work  of  the  Office  of  Public  Roads  of  the  U.  S.  Depart- 
ment of  Agriculture;  synopsis  of  congressional  action  on  Federal 
fud  to  road  improvement.  The  report  dwells  upon  the  economic 
importance  of  good  roads,  the  ctKistitutionality  of  Federal  aid, 
the  practical  reasons  why  Federal  aid  should  be  granted,  and  gives 
data  to  prove  an  overwhelming  public  sentiment  in  its  favor. 
In  reply  to  inquiries  sent  out  by  the  committee  to  ascertain 
whether  or  not  the  people  desired  Federal  aid  in  the  improvement 
of  public  roads,  replies  were  received  from  every  State  in  the 
Union,  representing  100,000  individuals.  Of  these  replies  97 
per  cent  favored  F^eral  aid  and  3  per  cent  opposed  it. 

As  indicating  the  attitude  of  our  national  legislators  toward 
the  subject  of  Federal  aid  to  roads,  it  may  be  stated  that  ten 
bills  were  introduced  in  the  Senate  during  the  63d  Congress  and 
89  bills  in  the  House  of  Representatives,  providing  for  such 
Federal  aid.  This  action  was  taken  by  Senators  Jackson  of 
Kansas,  Thornton  of  Louisiana,  Smith  of  Georgia,  Overman  of 
North  Carolina,  Gore  of  Oklahoma,  Lea  of  Tennessee,  Foindexter 
of  Washington,  Swanson  of  Virginia,  Bankhead  of  Alabama, 
and  Bryan  of  Florida,  and  by  Representatives  Flood  of  Virginia, 
Hobeon  of  Alabama,  Madden  of  Illinois,  Austin  of  Tennessee, 
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Bnmett  of  Alabuna,  Oldfield  of  ArkansBS,  Anthony  of  Kansas, 
Campbdl  of  Kansas,  Sims  of  Tennessee,  Bell  of  Georgia,  Dent  of 
Ali^iaiaa,  Rubey  of  Missouri,  Hensley  of  Missouri,  Byrnes  of 
South  Carolina,  Ferris  of  Oklaiioma,  Adamson  of  Georgia,  Whit- 
acre  of  Ohio,  Shackelford  of  Missouri,  Keating  of  Colorado, 
Stephens  of  Missismppi,  Lea  of  Georgia,  Candler  of  MiBsiBsippi, 
Tribble  of  Georgia,  Hayden  of  Arizona,  Byma  of  Tennessee, 
Woodruff  of  Michigan,  Saunders  of  Virgiiua,  Moss  of  West  Vir- 
giinta,  Edwards  of  Georgia,  Barkley  of  Kentucky,  Moon  of  Ten- 
nessee, Cox  of  Indiana,  Falconer  of  Tennessee,  and  Neeley  of 
West  Virginia. 

On  February  10,  1914,  a  bill  introduced  by  Representative 
Shackelford  of  Missouri,  providing  for  on  appropriation  of  $25,- 
000,000  to  be  expended  by  the  secretary  of  agriculture  in  cot^pera- 
tion  with  the  States  and  their  civil  sub-divisions,  passed  the 
House  of  Representatives.  The  bill  was  referred  to  the  Com- 
mittee on  Poet  Offices  and  Post  Roads  of  the  Senate,  which  re- 
ported a  substitute  for  the  House  bill.  This  substitute  em- 
bodied a  plan,  generally  known  as  the  "Bourne  Plan,"  and  pro- 
vided that  the  Federal  government  should  issue  three  per  cent 
bonds  and  lend  the  money  to  the  States,  they  to  pay  4  per  cent, 
of  which  1  per  cent  would  be  applied  to  a  sinking  fund  to  retire 
the  State  bonds  in  approxiniately  50  years  and  the  3  per  cent  to 
meet  the  interest  obligations  on  the  corresponding  issue  of  Fedend 
bonds. 

A  bill  introduced  December  3,  1913,  by  Senator  Gore  of  Okla- 
homa, providing  for  cooperation  between  the  Department  of 
Agriculture  and  State  highway  departments,  and  carrying  direct 
appropriation  on  a  sliding  scale,  was  referred  to  the  Committee 
on  Agriculture  and  Forestry  and  was  reported  by  the  Committee 
on  March  24,  1914,  with  an  amendment  making  the  amounts 
appropriated  15,000,000  for  the  fiscal  year  ending  June  30,  1916, 
and  increasing  this  amount  for  each  subsequent  fiscal  year  until 
the  amount  ^ould  reach  $10,000,000  for  the  fiscal  year  ending 
June  30,  1921. 

The  foregoii^  record  of  congressional  activity  indicates  clearly 
a  preponderating  sentiment  for  Federal  aid  in  the  present  Congress, 
and  only  the  abnormal  conditions  brought  about  by  the  Euro- 
petm  war  are  sufficient  to  delay  definite  action. 

Boad  CoramnUona  and  Congresaea.  The  American  Road  Con- 
gress, under  the  auspices  of  the  American  Highway  Association 
and  the  American  Automobile  Association,  held  its  sessions  at 
Atlanta,  Georgia,  during  the  week  of  November  9.  1914.  Forty- 
•even  organizations  took  part  in  the  Congress,  and  the  actual 
attendance  c^  delegates  and  visitors  was  upwards  of  5000  although 
the  actual  r^iatrfttioD  during  the  first  four  days  was  3306.   After 
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the  fint  day  local  attendance  was  not  registeied  and  there  were 
many  visiton  who  attended  the  meetin|SB  without  gomg  throuf^ 
the  fomtality  of  registratKHi.  State  b^bway  commisBioners  or 
ei^jineers  of  New  Hampehiie,  Manachusetfa,  Connecticut,  Rhode 
Island,  Maryland,  Virginia,  West  Vii^inia,  North  Carolina,  Ala- 
bama, Kentucky,  Arlumsas,  Louiaiana,  Oklahoma,  Kansaa,  Illinois, 
Michigan,  Minnesota,  Utah,  Wadiington,  and  California,  were 
present  in  pereon.  New  York  was  represented  by  General  W.  T. 
Rossell,  consulting  engineer,  and  the  State  of  Pennsylvania  was 
repreacoited  by  the  first  deputy  oommiBsioner,  Joseph  W.  Hunter. 
The  New  York  Highway  Department  exhibited  a  remarkable 
modd  showing  the  construction  of  the  State  highway  across  the 
face  of  Storm  King  Mountain  on  the  Hudsoo  River. 

A  remarkably  complete  series  of  exhibits,  participated  in  by 
the  U.  S.  government,  a  number  of  the  State  governments  and 
100  manufacturers,  constituted  the  largest  display  illustrative 
of  public  road  work  ever  shown  in  this  country. 

The  atmual  convention  of  the  American  Road  Builders'  Associa- 
tion was  held  at  Chicago  during  the  week  of  December  18,  and 
was  one  of  the  most  successful  meetings  ever  held  by  that  organiea- 
tion.  The  attendance  ts  annoimced  to  have  been  in  the  neigh- 
borhood of  SOCIO  and  the  exhibits  participated  in  by  the  Federal 
Sretmnent,  State  governments  and  a  large  number  of  manu- 
jturers  were  highly  successful.  This  convention,  and  that 
held  at  Atlanta  and  known  as  the  American  Road  Congress, 
comprise  the  two  great  annual  meetings  in  the  interest  of  road 
improvement. 
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Ancieat  Road  Builders 

WheD  or  where  the  first  road  was  built  is  not  known.  Herod- 
otus speaks  of  a  great  Egyptian  road  on  which  King  Cheops 
employed  100,000  men  for  a  period  of  ten  years.  According  to 
tfae  historian,  this  road  was  built  of  massive  stone  blocks  10  feet 
deep,  and  lined  on  both  sides  with  temples,  mausoleums,  porti- 
coes and  statues.  The  streets  of  Babylon  are  said  to  have  been 
paved  as  early  as  2000  B.C.,  and  several  well  surfaced  roads 
radiated  to  neighboring  cities.  Carthage,  before  its  fall,  was  the 
center  of  a  highly  developed  road  system.  The  ancient  Peruvians 
had  a  wonderful  system  of  national  roads  connecting  all  the  primri- 
pal  parts  of  their  empire. 

Bridges  were  also  built  by  the  ancients  at  a  very  early  date. 
The  Euphrates,  at  Babylon,  was  crossed  by  a  stone  bridge  prior 
to  2000  B.C.,  and  it  is  known  that  the  Clunese  built  bndges  as 
public  works  aa  early  as  2900  B.C. 

The  Romans  aa  Road  Builder* 

The  first  definite  and  fully  authentic  information  concerning 
the  systematic  construction  and  maintenance  of  permanent  roads 
comes  to  us  from  the  Romans.  It  is  generally  understood  that 
the  Romans  learned  the  art  of  ro&d  building  from  tfae  Carthv 
genlans.  However,  the  construction  of  their  first  great  road  was 
as  perfect  as  that  of  any  of  their  later  ones. 

The  first  of  the  great  Roman  roads  was  from  Rome  to  Capua, 
a  distance  of  142  Italian  miles,  and  was  begun  bvAppiua  Claudius, 
about  312  B.C.  It  was  known  ae  tfae  Apfnan  Way  or  "Queen  of 
Roads."  This  road  was  later  extended  to  Brundisium,  a  total 
of  360  miles,  and  was  probably  completed  by  Julius  Cnsar.  About 
220  B.C.  the  Flaminian  Way  was  built.  It  crossed  the  river  Nar 
on  a  stone  bridge  wfaicfa  had  a  central  span  of  150  feet  with  a  rise 
of  100  feet.  When  Rome  reached  the  height  of  her  glory,  under 
the  reign  of  Augustus,  no  lees  than  20  great  military  roads  radiated 
from  Uie  city.  These  roads  extended  to  every  part  of  the  vast 
empire  and  are  estimated  to  have  bad  a  total  length  of  60,000  miles. 

The  Ronum  construction  was  in  general  extremely  massive.  The 
Appian  Way  is  said  to  have  been  in  good  repair  SOO  years  after 
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it  wu  built.  On  a  carefully  prepared  earth  sul^rade  was  placed 
four  Buccesrave  courses  or  layers;  the  statumen  or  foundation 
course,  the  rudue  or  eecond  course,  the  nucleus  or  third  course, 
fmd  the  pavimentum  or  wearing  surface.  The  top  and  bottom 
courses  consisted  in  general  of  large  Qat  stones,  while  the  two 
intervening  courses  were  built  of  smaller  stone  or  other  suitable 
material  laid  in  lime  mortar. 

With  the  fall  of  the  Roman  Empire  the  roads  were  neglected 
and  gradually  fell  into  decay,  so  that  today  but  little  more  than 
a  trace  remiuna  of  these  splendid  achievements. 

The  French  «a  Road  BoUdan 

The  Romaiu  built  and  improved  many  roads  throughout  what 
is  now  France,  but  later  these  fell  into  decay.  It  was  not  until 
the  beginning  of  the  seventeenth  century  that  interest  in  road 
building  revived  to  any  considerable  extent.  In  1661  Colbert 
was  appointed  comptroller  of  finance,  and  during  his  ministry 
15,000  miles  of  hard  road  were  built  by  means  of  enforced  peasant 
labor  under  the  old  feudal  institution  of  the  corvee.  The  corvee 
prevailed  with  the  utmost  rigor  until  1774,  when  Turgot  abolished 
some  of  its  most  objectionable  features.  It  was  finally  abolished 
in  1787. 

The  present  road  system  of  France  was  really  founded  by 
Napoleon.  He  adopted  very  largely  the  innovations  instituted 
by  Tresaguet,  and  perfected  a  splendid  administrative  system. 

The  moat  striking  feature  of  the  French  road  system  is  the  skilled 
supervision  provided  in  every  grade  of  road  work  and  in  every 
unit  of  the  aidministrative  organisat  on.  The  basis  of  the  French 
system  ts  the  School  of  Roads  and  Bridges,  one  of  the  finest  tech- 
nical schools  in  the  world,  and  maintained  entirely  at  the  expense 
of  the  Natimal  govenmiest.  From  the  graduates  of  this  school 
are  chosen  the  highway  engineers  who  are  entrusted  with  the 
construction  and  maintenance  of  the  roads  of  France. 

The  total  mileage  of  all  roads  in  France  is  about  35S,000  miles. 
Of  these  23,820  miles  are  classed  as  national  roads  and  are,  there* 
fore,  the  property  of  the  State.  The  remaining  roads  are  divided 
into  departmental  and  vincinai  routes,  for  which  the  state  only 
makes  occasional  appropriations  for  construction  and  which  are 
invariably  maintained  by  the  local  governments. 

Toll  Roada 

The  earliest  mention  we  have  of  the  exaction  of  toils  is  probably 
that  given  by  Strabo,  on  the  roads  leading  from  Babylon  to  Syria. 
It  u  not  untU  1346  that  we  find  the  toll  aystem  definitely  adopted 
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aa  a  meaoe  of  raieiog  revenue  for  road  maintenance  and  repair. 
In  that  year  Edward  III  of  England  granted  a  commiesion  to  the 
Master  of  the  Hospital  of  St.  Giles  and  John  Holbom  to  collect 
tolls  on  vehicles  passing  on  the  road  leading  from  the  Hospital 
of  St.  Giles  to  the  Old  Temple,  London,  and  also  on  an  adjoining 
road  called  the  Portal.  But  it  was  not  until  the  latter  half  of 
tbe  eighteenth  century  and  first  part  of  the  nineteenth  century 
that  this  method  of  raJsing  road  revenues  reached  its  greatest 
popularity.  This  took  the  form  of  a  regular  fiood  of  turnpike 
acts  passed  by  Parliament.  It  ia  estimated  that  in  1838  no  less 
than  1100  turnpike  trusts  were  in  existence  throughout  the  kii^- 
dom.  The  coat  of  collecting  the  tolls,  however,  often  nearly  equal«l 
the  income,  leaving  little  or  nothing  for  maintenance.  In  1S7I 
the  census  showed  that  5000  persons  in  England  and  Scotland 
were  engaged  in  merely  collecting  tolls.  In  1857  Ireland  freed 
benelf  from  toll  gates,  and  in  1878  Parliament  passed  an  act 
abolishing  tolls  in  England. 

Tolls  on  vehicles  were  never  popular  in  France  and  while  intra- 
duoed  somewhat  at  different  periods,  never  became  general. 

In  the  United  States  the  grst  toll  road  was  the  Lancaster  Pike, 
between  Philadelphia  and  Lancaster,  Pennsylvania,  a  distance  of 
62^  miles,  the  construction  of  which  was  authorized  in  1792. 
Bridges  were  also  constructed  by  private  capital  and  tolls  charged 
for  crosnng.  The  turnpike  improvements  continued  to  expand 
rapidly  until  in  1828  the  length  of  chartered  turnpikes  in  Penn- 
sylvania amounted  to  3110  miles,  of  which  2380  miles  were  com- 
pleted at  a  coat  of  $8,431,059.50.  It  is  stated  that  none  of  these 
roads  had,  up  to  that  time,  yielded  sufBcient  dividends  to  remuner- 
ate their  proprietors.  By  1811  over  317  turnpikes  had  been 
chartered  in  New  York  and  the  New  England  States,  having  a 
combined  length  of  4500  miles  and  a  capital  of  over  $7,500  000. 
With  the  introduction  of  the  railroad,  interest  in  turnpike  build- 
ing practically  ceased,  and  today  there  remain  in  the  United  States 
▼eiy  few  roads  on  which  toll  is  collected  on  passing  traffic. 

The  Cutnberland  Road. — Popular  tradition  generally  attributes 
the  conception  of.  the  National  Road  to  Henry  Clay.  However, 
Albert  Gallatin  seems  to  have  made  the  first  definite  suggestion 
of  this  road,  while  Henry  Clay  soon  became  its  ablest  champion. 

By  an  act  of  Congress  approved  by  President  Jefferson  on 
March  20,  1806,  $30,000  was  appropriated  toward  the  survey  and 
conatruction  of  a  road  leading  from  a  point  on  the  Potomac  at  or 
near  Cuml>erland,  Maryland,  to  the  Ohio  River  at  or  near  a  point 
opposite  the  town  of  Steubenviile.  This  act  provided  that  the 
road  be  cleared  to  a  width  of  four  rods,  and  that  no  grade  exceed 
five  decrees.  An  act  of  Congress,  May  15,  1820,  provided  $10,000 
for  laying  out  a  road  from  Wheeling,  Virginia,  to  tbe  Mississippi 
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River  near  St.  Louis.  This  was  really  to  be  a  continuatioa  of  tin 
Cumberland  or  National  Road.  The  road  was  to  be  laid  out  80 
feet  wide. 

In  1835  arrangements  were  completed  whereby  the  portion  of 
the  National  Road  between  Cumberland  and  Wheeling  was  token 
over  by  the  respective  States  and  operated  aa  a  toll  road.  Appro- 
priations, however,  were  continued  on  the  portion  west  of  the 
Ohio  River  until  May  25,  1838,  when  the  last  direct  appropria- 
tion for  construction  was  made.  The  total  amount  appropriated 
by  CongresB  was  16,824,919.33. 

The  length  of  the  line  first  opened  was  130  miles  and  the  coat 
of  construction  91,700,000.  The  first  stage  coach  bearing  the 
United  States  mail  from  Cumberland  to  Wheeling  passed  over 
the  road  on  August  1,  1818. 

West  of  the  Ohio,  the  road  led  through  Columbus,  Indianap- 
olis and  Terre  Haute.  The  road  was  surfaced  to  Columbus,  but 
west  of  that  point  it  was  only  surfaced  in  places;  and  about  1850 
most  of  the  road  was  absorbed  by  locid  turnpike  companies. 
Before  the  road  was  completed  beyond  the  western  boundary  of 
the  State  of  Indiana,  the  steam  railway  had  become  the  chief 
agency  of  transportation  and  the  National  Road  came  to  an  end 
on  the  prairies  of  Illinois. 

Great  Road  BulMera 

7'rssajrtief. — Pierre-Marie  Tresaguet  was  bom  at  Nevne,  in  1716, 
died  in  Paris,  1796.  While  he  was  a  great  engineer  and  made 
many  improvements  for  river  navigation,  posterity  knows  him  only 
as  a  great  road  builder.  Tresaguet  may  well  be  called  the  father 
of  modem  road  building.  In  1775,  when  MacAdam  was  but 
twenty-one  years  of  age,  Tresaguet  presented  a  report  to  the 
Assembly  of  Bridges  and  Highways  which  amounted  in  reality 
to  a  treatise  on  road  construction.  The  real  value  of  Tresaguet'a 
work  was;  first,  in  recognising  the  need  of  constant  maintenance 
and  devising  s  means  for  carrymg  it  out;  second,  improving  the 
methods  of  construction  and  reducing  the  cost.  The  prevailing 
form  of  stone  roads  up  to  this  time  consisted  of  a  transversely 
level  stone  pavement  on  which  was  placed  broken  stone  to  the 
depth  of  12  mcbes  at  the  sides  and  18  inches  at  the  middle.  Tres- 
aguet improved  the  drainage,  gave  a  crown  to  the  stone  pavement 
or  foundation,  and  reduced  the  depth  of  broken  stone  to  a  uni- 
form thickness  of  10  inches.  The  roads  built  by  Tresaguet  differ 
but  little  from  those  built  by  Telford  in  Scotland  some  thirty 
years  later.  While  Tresaguet  was  not  fortunate  enough  to  leave 
his  name  to  the  type  of  road  he  advocated  and  built,  he  laid  the 
foundation  upon  which  it  was  possible  for  Napoleon  to  build  the 
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great  Bystem  of  French  higfavays.  Tresa^fuet  laid  eepetaal  empha- 
ais  OS  organised,  continuoua  maintenance.  He  fint  b^an  the 
organiiatioQ  of  caDtonniers,  which  are  the  very  backbone  of  the 
present  French  system  of  road  maintenance. 

John  Loudon  MacAdtxm. — John  Loudon  MacAdam  was  bom  at 
Ayr,  Scotland,  September  21, 1756,  and  died  November  26, 1836. 

While  MacAdam  vas  not  the  inventor  of  the  road  which  now 
beaiB  his  name,  he  nevertheless  deserves  great  credit  for  the  work 
he  did.  The  broken  stone  road  as  adopted  by  MacAdam  was  used 
in  practically  the  same  form  in  several  parts  of  Europe,  though  he 
was  DO  doubt  the  first  to  grasp  and  fully  explain  the  theory  of 
the  broken  stone  road  without  a  paved  foundation. 

MacAdam  demratstrated  that  stone  when  broken  to  the  proper 
riie  and  placed  on  a  properly  drained  and  graded  earth  founda- 
tion would  so  consolidate  under  traffic  as  to  be  thoroughly  water- 
proof and  capable  of  carrying  the  heaviest  vehicles  without  injury. 
He  held  that  the  earth,  in  fact,  sustained  the  load,  and  all  that 
was  neeeaaary  was  to  thoroughly  drain  the  roadbed  and  protect 
the  siuface  with  an  impervious  covering. 

At  the  death  of  his  father  in  1770,  young  MacAdam  went  to 
live  wi^  his  uncle,  a  merchant  in  New  York  City.  In  17S3  he 
returned  to  Scotland  and  was  shortly  appointed  as  deputy-lieu- 
tenant for  the  county  of  Ayreshire.  In  performing  his  duties  as 
magistrate  and  trustee  of  roads,  MacAdam  became  impressed  with 
the  lack  of  scienUfic  principles  in  the  construction  and  mainte- 
nance of  the  roads.  In  1816,  he  became  inspector  for  the  Bristol 
"Turnpike  Trust"  and  aupervised  the  reconstruction  and  repiur 
of  178  miles  of  roads.  In  1817  he  built  the  first  macadam  roads  in 
London,  the  approaches  to  Btackfriars  and  Westminster  bridges. 
In  1823  MacAdam  moved  to  London,  where  he  was  appointed 
street  commissioner  in  1817.  Slowly  the  ^etem  of  consUucUon 
and  maintenance  which  he  advocated  spread  throughout  the  entire 
empire.  In  1836  he  returned  to  Scotland  where  he  owned  a  house 
in  the  little  town  of  MofFat:  but  he  was  not  long  permitted  to 
enjoy  his  leisure,  for  he  died  the  same  year. 

His  principal  writings  are:  A  Pradieal  Essay  on  the  ScientiJU 
Repair  and  Praervaiion  qf  Pvblte  Roads,  London,  1819,  and, 
Bmtarki  on  Present  State  oS  Road  Making,  London,  1820. 

Thomaa  record.— Thomas  Telford  was  bom  in  Dumfriesshire, 
Scotland,  August  9,  1757,  and  died  September  2,  1834,  and  was 
buried  in  Westminster  Abbey. 

Thomas  Telford  was  one  of  the  greatest  civil  engineers  of  his 
time.  He  was  one  of  the  founders  of  the  "Institution  of  Civil 
Engineer  "  and  was  annually  elected  as  its  president  until  his 
death.  His  works  were  recognised  both  at  home  and  abroad. 
For  the  Austrian  government,  he  built  the  road  from  Warsaw,  to 
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Brest,  while  the  King  of  Sweden  conferred  the  order  of  knight- 
hood of  "Gustavus  Vat^a"  in  recognition  of  his  services  on  the 
Gotha  Canal.  As  some  of  hie  most  notable  achievem  uts  may  be 
mentioQpd  the  following  bridges:  Across  the  Tay  at  Dimkeld,  the 
Menai  Straits,  the  Conway  bridge,  the  Deanbridge  at  Edinburgh, 
and  the  Broom  elaw  bridge  at  Glasgow.  Canals:  Ellesmere,  C^e- 
donian,  Gloucester  and  Berkeley,  Grand  Trunk,  Macclesfield, 
Binningham  and  Liv-rpool  Junction,  and  the  Gotha.  Harbors: 
Pulteneytown,  Aberdeen,  Dundee,  Dover,  and  the  St.  Katheriue 
dock   at  London. 

In  1803  he  was  appo'nted  en^neer  for  the  'O-^sfruct'on  of 
920  miles  of  roads  in  the  highlands  of  Scotland.  Later,  he  peiw 
fectcd  the  road  communication  between  London  and  Scotland  and 
the  northern  lowns  of  England.  An  undertaking  of  equa  magni- 
tude and  impo  tanc  with  that  in  the  highlands  of  Scotland  was 
a  system  of  roads  through  the  more  inaccessible  parts  of  Wales. 

The  form  of  construction  most  generally  used  by  Telford,  and 
which  bears  his  name,  is  very  similar  to  that  employed  much  earlier 
by  Tresaguet.  The  foundation  course  on  which  is  placed  the 
broken  stone  consists  of  stones  about  10  inohes  by  6  inches  by 
4  inches,  in  dimension,  carefully  placed  by  hand  and  keyed  firmly 
with  smaller  chips.  Care  is  taken  to  secure  the  best  possible 
drainage.  At  the  present  time,  the  Telford  system  is  more  com- 
monly employed  abroad  than  in  this  country.  American  road 
builders  usually  only  resort  to  the  Telford  system  when  the  nature 
earth  foundation  is  weak.  The  chief  objection  is  generally  stated 
as  being  the  high  first  cost  due  to  the  large  amount  of  hand  labor 
required. 

Principal  InTeotlans 

The  Steam  Road  Roller. — The  steam  road  roller  was  invented 
by  M.  Louis  Lemoine,  of  Bordeaux,  France,  and  a  patent  was 
granted  to  him  by  the  French  government  in  1859.  M.  Lemoine's 
roller  was  first  used  on  the  road  in  the  Bois  de  Boulogne  in  I860. 
The  first  English  patent  was  granted  to  Messrs.  Clark  and  Batho 
in  1863.  About  1864  a  roller  built  under  this  patent  was  shipped 
to  Calcutta,  where  it  was  used  with  great  success. 

The  first  steam  roller  used  in  England  was  on  the  roads  in 
Hyde  Park  ui  1866.  In  September  1S67,  the  borough  authorities 
of  Liverpool  purchased  from  Messrs.  Aveling  and  Porter  their  first 
steam  road  roller,  which  weighed  30  tons. 

The  first  steam  roller  used  in  the  United  States  was  imported 
from  England  in  the  fall  of  1868.  This  roller  was  first  used  in 
the  United  States  Arsenal  grounds,  Philadelphia,  Pennsylvania. 
At  the  present  time,  the  term  "st^m  roller"  is  somewhat  of  a 
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misnomer,  as  the  recent  developments  in  oil  and  gasoline  engines 
have  made  this  form  of  motive  power  practical. 

The  SUme  Cmekfr. — The  etone  crusher  was  invented  in  1858, 
by  Mr.  Eli  Whitney  Blake,  of  New  Haven,  Connecticut.  Mr. 
Blake's  crusher  was  used  for  the  first  time  in  Central  Park  in  crush- 
ing atone  for  concrete.  In  1869  the  city  of  Hartford,  Connecti- 
cut, purchased  one  of  these  crushers  for  use  in  the  improvement 
of  its  streets  and  roads.  This  is  the  first  application  of  mechanical 
power  in  the  preparation  of  road  metal. 

Mr.  Eli  Whitney  Blake  was  bom  in  Westboro,  Massachusetu, 
on  the  17tb  of  January,  1795.  He  was  a  nephew  of  Eli  Whitney, 
the  inventor  of  the  cotton  gin.  In  1816  be  graduated  from  Yale. 
For  a  time  he  studied  law,  but  soon  entered  the  manufacturing 
buaness.    He  died  in  1886- 
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Anitris-HangarT 

The  roadfl  in  Austria-Hungary  are  divided  into  four  adminiatra- 
tive  claases,  namely;  government  roods,  provincial  roads  (desig- 
nated county  roads  in  Hungary),  district  roads,  and  town  roacb 
(designated  parish  roads  in  Hungary).  The  government  roads, 
of  which  there  are  10,008  miles  in  Austria  and  5600  in  Hungary, 
are  constructed  and  maintained  at  the  expense  of  the  imperial 
government,  which  has  complete  supervision  over  construction 
and  maintenance.  The  provincial  roads  in  Austria,  of  which  there 
are  2288  miles,  and  county  roads  in  Hungary,  of  which  there  are 
17,400  miles,  are  constructed  and  maintained  at  the  expense  of  the 
province  or  county,  the  imperial  government  contributing  in  some 
cases.  The  district  roads,  of  which  there  are  39,212  miles  in 
Austria  and  8100  miles  in  Hungary,  are  constructed  and  main- 
tained by  the  districts,  except  that  very  poor  districts  are  aided 
by  the  province  or  the  county.  The  town  roads,  of  which  there  are 
22,766  miles  in  Austria,  and  the  p'lrish  roads,  of  which  there  are 
700  miles  in  Hungary,  are  local  roads  and  are  paid  for  by  the 
town  or  parish,  the  province  or  county  occasionally  aiding  by 
grants.  The  total  mileage  of  all  roads  in  Austria  was  74,265 
miles  in  1909,  and  in  Hungary  31,800  miles  in  1910.  The  average 
cost  of  miuntenance  in  Austria  is  given  at  alaout  $311  per  mile  per 
annum,  and  in  Hungary  $282,  exclusive  of  bridges.  In  both  Aus- 
tria and  Hungary  the  general  government  has  general  supervision 
over  all  roads.  In  Austria  the  road  administration  is  under  the 
ministry  of  the  Interior,  under  which  there  are  district  engineers, 
each  in  charge  of  74)  miles  of  road.  Under  each  of  the  district 
engineers  are  three  road  masters.each  having  about  24.9  miles  of 
road,  and  these  in  turn  supervise  the  actual  road  workers  or  patrol- 
men, each  of  whom  has  about  2.9  miles  of  road  to  m^ntain.  There 
are  in  all  about  4000  men  employed  on  the  Austrian  government 
roads.  The  Hungarian  road  system  is  omilar  and  employs  about 
2500  men. 

Deninaric 

The  roads  of  Denmark  are  divided  into  main  roads,  of  which 

there  were  4213  miles  in  1910,  and  local  roads,  of  which  there  were 

22,605  miles  in  1910,  or  a  total  of  26,718  miles.    The  main  roads 

are  maintained  at  the  expense  of  the  counties,  <rf  which  there  are 
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twenty-one  in  the  kingdom,  and  the  local  roads  are  maintained  at 
the  expense  of  the  parishes,  which  are  subdivisions  of  the  coun- 
ties. There  is  a  general  superintendent  of  hi^ways  who  haa 
supervision  over  all  the  highwa;^  in  the  kingdom.  The  direct 
supervision,  however,  is  by  the  counties  for  main  roada,  and  by 
parishes  for  local  roads.  The  government  does  not  grant  money 
aid.  The  principal  roads  in  the  kingdom  are  mainbuned  by  a 
patrol  system,  under  which  each  patrolman  has  charge  of  about 
2}  miles  of  road.  The  cost  of  construction  varies  widely,  ranging 
from  about  tl300  to  about  SS700  per  mile,  the  oharadter  of  coa- 
struetion  bebtg  usually  either  gravel  or  macadam. 

EnglaDd  and  Wales 

Therewereinl909-10atotaIofl50,908milG8of roads.  Theroads 
are  divided  into  main  roads  and  rcMds  other  than  main  roads,  the 
mileage  in  IdOd-lO  being  respectively  27,826  nules  and  123,082  miles. 
The  general  government  renders  aid  to  road  construction  and  main- 
tenance in  three  ways;  first,  through  the  assignment  of  certain  dbt- 
tional  revenues,  varying  in  amount,  to  the  aid  of  local  taxation,  tt 
being  optional  with  the  local  authorities  as  to  how  much  of  this 
fund  is  spent  on  roads;  second,  by  loans  through  the  government 
road  board;  third,  by  free  gruits  through  the  government  road 
board.  The  government  does  not  supervise  the  work  where  it 
is  done  with  current  revenues,  but  where  it  is  under  loan  or  grant, 
the  sanction  of  the  road  board  must  be  obtained  and  this  is  gen- 
erally based  on  plans  and  estimates.  The  assistance  granted  by 
the  govermnent  through  loans  and  grants  is  for  the  constnictioa 
and  maintenance  of  new  roads  or  the  road  board  itself  may  con- 
struct and  maintain  new  roads.  The  annual  cost  of  maintenance 
of  main  roads  is  given  for  1909-10  as  S389  per  mile  per  annum, 
and  the  roads  other  than  main  roads  S112  per  mile  per  RPTinni. 
The  amount  expended  by  local  authorities  m  1909-10  was  $32,- 
408,000,  not  including  loans,  which  amounted  to  $7,916,964. 

France 

The  roads  of  France  aggr^ate  620,088  miles  and  are  divided 
into  the  following  classes:  national  roads  ^,754  miles-  d^artment 
roads  9050  miles;  vicinal  roads,  sub-divided  into  roaos  of  through 
travel  107,065  miles,  and  roada  of  common  interest  47,263  miles 
(the  roada  of  these  two  latter  classy  traversing  several  commimes 
or  towns),  ordinary  vicinal,  which  are  located  within  a  single 
commune,  177,580  miles;  rural  roads,  which  are  unimportant 
nei^borhood  roada  155,376  miles.  It  is  estimated  that  the 
natKmal  roada  coat  $9000  per  mile  for  construction  and  S346  pw 


)vGoO'^lc 


14  AlOUUCAN  mOHWAT  ASSOCIATION 

annum  for  msiutenBiice;  the  department  roada  S7400  per  mile 
for  construction  and  tlS9  per  anmiTu  for  maintenance;  the  vicinal 
roads  of  through  travel  S4600  per  mile  for  construction  and  $125 
per  annum  for  mfunteruutce;  the  vicinal  roads  of  common  interest 
S3000  per  mile  for  construction  and  $95  per  annum  for  maintenance; 
the  ordinary  vicinal  roads  $2000  per  mile  for  construction  and  163 
per  annum  for  maintenance.  The  national  roods  are  constructed 
and  maintained  entirely  at  the  expense  of  the  national  government, 
which  also  aids  by  aubaidies  to  a  small  extent,  the  viein&l  roads. 
The  departments  maintain  the  department  roads.  The  national 
government  has  general  jurisdiction  over  all  transportation  facili- 
ties and  direct  supervision  over  the  national  roads,  which  are 
administered  by  the  corps  of  bridges  and  roads  in  the  miniatry  of 
public  works.  The  corps  of  bridges  and  roads  is  divided  mto 
three  divisions,  of  which  roads  and  navigation  form  one. 

The  division  of  roads  and  navigation  is  under  the  direction  of 
a  counselor  of  state  and  is  divided  into  two  sections,  namely; 
bridges  and  roads,  and  navigation.  The  section  of  bridges  and 
roads  is  divided  into  two  bureaus,  one  of  which  has  entire  charge 
of  the  national  roads,  and  the  other  has  jurisdiction  over  all  mat- 
ters relating  to  department  roads,  automobile  traffic  and  general 
police  regulation.  The  sections  and  bureaus  and  the  higher  field 
mspection  are  under  the  direction  of  inspectors  general.  Each 
of  the  inspectors  general  of  the  second  class  have  charge  of  a  large 
field  division  and  under  him  engineers  in  chief,  usually  one  to  each 
department,  while  under  these  engineers  in  chief  are  ordinary  en- 
gineers and  under  them  are  sub-engineers  and  conductors  or  fore- 
men and  finally  the  patrolmen  who  work  directly  and  constantly 
on  maintenance,  ench  having  a  section  of  road  varying  in  length, 
but  avera^ng  about  2.8  miles.  There  were  8560  patrolmen  em- 
ployed in  1909  on  the  national  roads.  The  engineers  for  the  French 
road  service  are  trained  in  the  School  of  Roads  and  Bridges  at 
Paris  and  are  appointed  upon  graduation  to  the  lower  positions 
and  gradually  advanced  to  positions  of  responsibility. 

The  annual  ex[>enditure  on  the  public  roads  of  Prance  is  about 
$48,000,000.  The  national  government  appropriated  in  1910, 
$9,720,000  for  the  national  roads.  It  is  estimated  that  the  total 
cost  of  the  entire  French  road  system,  excluding  the  uumportant 
neighborhood  roads,  is  upwards  of  $1,100,000,000. 

Gennan}' 

The  imperial  government  of  the  German  Empire  takes  no  part 
in  the  construction  or  maintenance  of  public  roads.  Each  state 
in  the  Empire  follows  Its  own  policy  in  this  matter. 

As  a  general  rule  the  roads  in  the  various  states  are  divided  into 
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three  classes:  state  or  provincial  roads;  county  roads,  and  local 
roads.  The  state  roads  are  generally  built  and  maintained  by  the 
state,  which  mainttuns  a  corps  of  competent  engineers.  The  larger 
states  usually  divide  their  road  systems  into  districts,  the  engineers 
in  charge  of  the  districts  reporting  directly  to  the  central  office. 
The  patrol  system  is  quite  generally  followed,  each  patrolman  hav- 
ing from  2  to  5  miles  of  road  to  maintain.  Their  compensation 
isfrom  $150  to  $250 per  annum.  At  the  end  of  thirty  yearsserT- 
ice,  or  if  sooner  incapacitated,  they  are  entitled  to  a  pension. 

Pruaua  takes  no  direct  part,  however,  in  the  maintenance  of 
roads.  The  state  roads  were  turned  over  to  the  provinces  in  1875 
and  some  of  the  provinces  in  turn  passed  them  on  to  the  counties. 
The  general  government  grants  aid  to  the  provinces  by  certain 
allowances  fron  the  "dotation  fund." 

The  largest  class  of  improved  roads  in  the  German  Empire  b 
that  of  the  county  roads  which  are  very  largely  maintained  by 
local  taxation.  The  states  and  provinces,  however,  exercise  close 
superviffion  over  these  roads.  The  parish  roads  are  purely  locfd 
and  are  maintained  and  managed  by  the  parishes,  although  occa- 
sionally the  cotmty  and  even  the  province  lud  in  new  consbruction. 

There  are  approximately  36,000  miles  of  state  road  in  Germany, 
of  which  Prussia  has  20,489  miles,  Bavaria  4200  miles,  Saxony  2267 
miles,  Baden  1890  miles,  Wurtembourg  1710  miles,  and  the  smaller 
states  the  remainder.  Of  county  roads  Prussia  has  38,400  miles 
hard  surfaced,  parish  roads  14,598  miles  hard  surfaced,  and  pri- 
vate roads  1100  miles  hard  surfaced,  or  a  total  of  74,587  miles  of 
improved  roads,  or  1  oule  for  each  1.8  square  mile  of  area.  Prussia 
expends  nearly  $35,000,000  a  year  on  all  roads,  of  which  about 
28  pet  cent  is  paid  by  the  provinces,  33  per  cent  by  the  counties  and 
39  per  cent  by  the  parishes.  Under  favorable  conditions  the  cost 
of  construction  of  state  roads  does  not  often  exceed  $5000  per 
mile.  In  Hanover  a  considerable  mileage  of  brick  roads  has  been 
constructed  at  from  $10,000  to  $13,000  per  mile.  In  the  kingdom 
of  Wurtemburg  the  cost  of  maintenance  of  state  roads  in  1910 
was  $400  per  nule. 

Italy 

The  roads  of  Italy  aggregated  92,199  miles  in  1910,  and  were 
tUvided  into  three  classes,  namely,  national  roads,  connecting  im- 
portant cities  and  ports;  connecting  with  roads  of  other  countries; 
the  Alpine  and  Appennine  roads,  and  those  used  for  military  pur- 
poses, having  a  total  mileage  in  1910  of  5159  miles;  the  provincial 
roads,  connecting  the  chief  town  of  each  province  with  the  chief 
towns  of  other  provinces  and  with  miritime  porta,  having  a  total 
of  27,757  miles;  communal  roads,  which  are  the  roads  of  local  in- 
terest, having  a  inilei^  <A  59,283  mites.    The  national  roads  are 
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ocMutmoted  aiul  munbuned  Iw  the  nfttioaal  govenune&t  throt^h 
Uie  department  of  public  works.  The  officifu  in  charge  is  desig- 
nated as  the  director  general  of  bridges  and  roods.  The  pro- 
vincial roads  are  constructed  and  maiotained  by  the  provincea, 
while  the  cooimunes  or  townships  provide  for  the  construction  and 
maintenance  of  communal  roads.  The  national  roads  are  main- 
tained by  means  of  the  patrol  system,  each  patrolman  having  an 
avenge  of  2\  miles  of  road.  It  is  estimated  that  the  cost  of  main- 
tenance in  1909-10  waa  $274.70  per  mile  per  annum  for  national 
roads,  and  S183.32  per  mile  per  annum  for  provincial  roads. 

Nflrway 

The  roads  of  Norway  ag^^egate  17,550  miles  and  consist  of  main 
roa^,  6570  miles,  and  district  roads,  10,980  miles.  The  national 
government  contributes  two-tiiirds  to  three-quarters  of  the  cost 
of  construction  of  main  roads,  while  the  maintenance  of  such 
roads  is,  with  few  exceptions,  a  local  burden.  The  work  is  done 
under  county  engineers  who  are  nominated  by  county  councils 
and  appointed  by  the  national  government.  At  the  head  of  the 
whole  system,  however,  is  the  national  road  director.  It  is  esti- 
mated that  the  nudn  roads  coet  about  $8000  per  mile. 

RumU 

There  are  11,254  miles  of  post  roads  in  Russia,  of  which  8326 
miles  are  under  direct  government  control  and  2928  miles  are 
temporarily  under  control  of  district  councils  with  government 
supervision.  The  construction  and  maintenance  of  these  govern- 
ment roads  are  partly  under  the  ministry  of  ways  and  communi- 
cations, and  partly  under  the  war  department.  It  is  estimated 
that  the  cost  of  construction  of  government  roads  is  from  S8644 
to  $10,874  per  mile,  and  the  maintenance  from  $70  to  $210  per 
mile  per  annum. 

Spain 

Then  were  33,873  miles  of  road  in  Spiun,  in  1010,  which  were 
classified  as  state  roads  and  provincial  roads.  State  roads  are 
constructed  and  maintained  by  the  general  government  through 
the  department  of  public  works.  Under  this  department  is  a 
director  general,  and  under  htm  a  chief  engineer  for  each  province. 
The  government  also  aids,  by  appropriations,  maintenance  of  pro- 
vincial roads.  The  patrol  system  is  followed  in  the  maintenance 
of  state  roads.  It  is  estimated  that  the  maintenance  of  state 
roads  costs  between  $230  and  $240  per  mile  per  annum. 


)vGoO'^lc 


KOAD  inrrmcB  or  tobbiiui  coumtbub  17 

Sweden 

There  were  35,450  miles  of  road  in  Sweden,  in  1907,  made  up 
of  11,860  miles  of  main  roada  and  23,600  miles  of  district  roads. 
The  main  roads  are  those  which  unite  the  kingdom  with  other 
countries  and  connect  the  large  cities  and  ports.  The  district 
roads  are  those  of  local  importimce.  For  the  construction  of  main 
hi^ways,  the  government  pays  two-thirds  and  the  districts  one- 
third  of  the  cost,  while  on  maintenance  of  these  roads,  the  govern- 
ment pays  15  per  cent  of  the  total.  The  royal  board  of  road 
building  and  water  works  has  supervisory  powers  in  road,  railroad 
and  harbor  construction.  The  expenditure  per  mile  of  road,  in- 
olucUng  all  classes,  was  in  1907,  960  per  mile. 

SwltMrtand 

Then  were  in  1911,  7428  miles  of  road  in  Switzerland  which 
were  clasofied  as  federal  (ud  canton  roads  built  and  maintaiiwd 
t^  tiie  cantons  with  federal  aid,  360  miles;  canton  roads,  built  and 
maintuned  by  caattHu,  862  miles;  municipal  roads  built  and  mais- 
buned  by  municipalities  6214  miles.  The  fed««l  goveromcot 
pants  aid  only  to  those  four  cantons  whose  roads  are  of  intema- 
ticmal  character,  tiie  annufd  aid  being  as  follows:  Uri,  $16,440: 
Qraubendm,  $38,600;  Tenin,  S38,600;  Valais,  S9660. 

The  departmoit  of  public  works  in  «wih  canton  supervises  road 
eonstnietum  and  nuunteoance,  while  the  uppw  supervision  of  the 
fedtfal  goTsnunant  is  carried  on  through  uie  departmoit  of  the 
interior.  Construction  of  roads  in  Switzerland  is  very  ezpenavfl 
on  account  of  the  fact  that  th^  are  practically  all  mountain  roads. 
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R«vls«d  to  JanuArjr  1, 1915 

ALABAMA 

The  State  highway  commissioQ  conaiata  of  a  professor  of  civil 
engineering  in  the  Alabama  Polytechnic  Institute,  the  State  geolo- 
gist, and  three  civiUans  appointed  by  the  governor,  who  hold 
office  for  four  years.  The  commission  deals  with  matters  of 
general  policy  and  acts  for  the  highway  department  iu  making 
recommendationB  to  the  governor  and  in  all  dealloga  which  the 
highway  department  may  have  with  the  governor  and  the  legis- 
lature. 

A  State  highway  engineer  is  chosen  by  the  commiasion  and 
holds  office  at  their  pleasure  and  he  is  required  to  be  a  competent 
engineer  experienced  in  road  building.  He  is  required  to  make 
a  general  highway  plan  of  the  State,  collect  information,  deter- 
mine the  character  and  supervise  the  construction  of  roads  built 
through  the  aid  of  the  State,  and  he  is  further  required  to  pre- 
pare a  map  showing  such  of  the  main  highways  in  the  State  as 
in  bis  judgment  are  of  sufficient  importance  to  be  desigoated  as 
State  roads  and  which  should  be  improved  and  maintained  at 
the  cost  of  the  State  in  cooperation  with  the  counties. 

A  cash  appropriation  is  made  and  apportioned  equally  to  alt 
the  counties  in  the  State  on  condition  that  the  oountiea  pro- 
vide an  equal  amount.  Any  county  desiring  such  aid  ahaJl 
make  a  written  application  to  the  State  highway  commission 
and  power  is  given  the  State  highway  engineer  to  approve 
or  disapprove  this  application.  The  preparation  of  plans  and  ■ 
specifications  and  the  actual  cooatructton  of  the  roads  selected 
are  under  the  direct  control  of  the  State  highway  engineer,  who 
is  also  authorized  to  thereafter  require  that  such  roads  be  kept 
in  proper  repair,  and  if  the  county  fails  to  carry  out  the  recom- 
mendations of  the  State  highway  engineer  in  the  maintenance 
of  such  road,  the  State  highway  commission  may  prescribe  rules 
under  which  the  work  may  be  done  by  the  State  and  the  expense 

Eaid  by  the  county,  or  if  the  county  defaults,  the  payment  shall 
e  made  out  of  any  money  due  the  county  from  the  State  aid  fund. 
The  appropriation  for  the  laat  fiscal  year  was  S154,000  less 
the  expense  of  operatuig  the  State  highway  department,  or  an 
average  of  {2000  per  county.    (Approved  by  W.  S.  Keller,  State 
highway  engineer.) 

18 
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ARIZONA 


The  State  engineer  is  appointed  by  the  governor  by  and  with 
the  advice  and  consent  of  the  senate,  and  is  required  to  be  a  com- 
petent civil  engpneer.  He  prepares  plans  and  specifications 
for  State  highways  and  bridges  and  aU  State  highway  work  is 
done  under  his  supervision.  He  is  also  required  to  aid  the  county 
superintendents  of  roads  by  giving  them  advice  (office  of  county 
road  superintendent  and  county  surveyor,  abolished  January 
1,  1915---«ee  county  road  laws). 

For  construction  purposes  an  annual  running  appropriation 
of  $250,000  is  made.  Seventy-five  per  cent  of  this  appropria- 
tion is  to  be  expended  in  the  counties  in  which  raised  under  the 
direction  of  the  county  boards  of  supervisors  and  the  State  en- 
idneer;  25  per  cent  to  be  expended  under  the  direction  of  the 
State  board  of  control  (the  governor,  auditor  and  citisen  mem- 
ber, appointed  by  the  governor),  and  the  State  engineer.  All 
cnfcineering  expenses  to  be  paid  out  of  the  25  per  cent  portion. 
(Approved  by  Lamar  Cobb,  State  Engineer.) 

ARKANSAS 

An  act  approved  March  31,  1913,  provided  for  forming  the 
State  land  office  into  a  department  of  State  lands,  highways, 
and  improvements,  and  created  in  connection  with  it  a  State 
highway  commission  and  a  highway  improvement  fund.  The 
State  highway  commission  is  to  consist  of  three  members,  as 
follows:  Commissioner  of  State  lands,  highways,  and  improve- 
ments, chairman;  two  members  to  be  appointed  by  the  governor 
to  serve,  respectively,  one  and  two  years;  thereafter,  as  the 
terms  expire,  each  commissioner  appointed  shall  serve  two  years. 
The  existence  of  the  State  highway  commission  is  limited  to 
thirty  years. 

The  commissioner  of  State  lands,  highways,  and  improvements 
is  required  to  appoint  a  State  highway  engineer  subject  to  the 
approval  of  the  commission,  who  shall  be  a  graduate  in  engineer- 
ing of  Bwne  reputable  school  of  engineering  and  skilled  in  road 
building.    He  holds  office  for  the  term  of  two  years. 

A  highway  improvement  fund  is  (abated,  composed  of  funds 
derived  from  motor-vehicle  fees  and  licenses  being  one-half 
the  total  $10  fee  or  S5  per  vehicle. 

The  department  is  required  to  collect  data,  see  that  road 
laws  are  enforced,  hold  road  institutes  at  least  once  a  year,  which 
county  judges,  county  engineers,  and  road  overseers  are  re- 
quired to  attend,  and  for  which  they  are  to  receive  the  same  pay 
as  if  they  were  engaged  m  actual  road  work.  The  department 
is  required  to  furnish  plans  and  specifications  when  requastad 
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to  do  BO,  and  aid  in  the  formation  and  managonent  of  highway 
improvement  distrlctB.  The  department  ia  authorised  to  de- 
termine the  method  of  distribution  of  any  State  road  funds  that 
may  be  arailable. 

The  highway  improvement  districts  are  created  on  application 
to  the  county  courts,  giving  description  of  the  roads  to  be  im- 
proved and  the  territory  traverbed  by  them.  The  county  court, 
in  the  approval  of  any  highway  improvement  district  charter, 
shall  give  to  the  department  of  State  lands,  highways,  and  im- 
provements such  specific  supervision  and  control  over  the  high- 
ways in  question  as  may  be  proper  and  convenient  for  improve- 
menta  contemplated  in  the  charter.  These  applications  are 
forwarded  to  the  department  of  State  lands,  highways  and  im- 
provements, with  recommendations  by  the  county  judge.  The 
State  highway  commission  then  selects  the  routes  to  be  taken 
by  such  highways  and  provides  for  laying  off  the  improvement 
district  to  be  especially  taxed  for  such  improvements,  and  pre- 
pares and  issues  a  charter  to  the  district.  The  State  h^hway 
commission  assesses  the  benefits  upon  the  property  withm  the 
district. 

The  department  is  authorized  to  employ  State  convicts  on 
the  public  roads  or  for  public  road  purposes.  (Approved  by  H.  R. 
Carteff  State  highway  engineer.) 

CALIPORKIA 

The  State  provided  by  a  referendum  vote  of  the  people,  effec- 
tive December  31,  1910,  for  a  bond  issue  of  $18,000,000  under 
the  "State  Highways  Act,"  which  defines  in  a  general  way  the 
roads  to  be  built.  This  work  is  under  the  general  direction  of 
the  advisory  board  of  the  State  department  of  engineering, 
consisting  of  the  governor,  who  ia  ex-officio  chairman;  the  State 
enginen*;  the  general  superintendent  of  State  hospitals;  the 
chairman  of  the  State  board  of  harbor  commissioners  of  San  Fran- 
cisco; and  three  members  appointed  by  the  goveniar.  It  is 
directly  administered  by  the  three  appointed  members,  who  are 
designated  by  a  resolution  of  the  advisory  board  of  tiie  depart- 
ment of  engineering  as  the  California  Highway  Commission, 
and  given  by  resolution  full  authority  over  construction  of  the 
system  of  State  highways  under  the  118,000,000  State  bond 
issue.  The  highway  engineer,  appointed  by  the  governor,  ia 
the  executive  officer  of  the  oommisaion,  and  in  his  charge  is 
placed  the  construction  of  the  State  highways  system. 

The  State  highways,  in  the  language  of  the  act  providing  the 
bond  issue,  are  bemg  acquired  and  constructed  through  tfae 
Sacramento  and  San  Joaquin  valleys,  and  along  the  Pacific  Coast, 
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etnmectmg  county  aeata  lying  east  and  west  of  the  maia  routes. 
This  eystem  is  to  be  constructed  and  maintained  at  the  expense 
of  the  State,  except  that  each  county  must  pay  into  the  treasury 
4  per  cent  pw  annum  upon  the  sum  of  money  expended  in  such 
county  in  the  construction  of  State  highways,  less  such  portion 
of  the  amoimt  expended  sa  the  haadk  luatured  shall  bear  to 
the  total  number  of  bonds  outstanding.  The  State  highways 
extend  from  the  Oregon  boundary  to  Sfui  Diego  tmd  El  Centre, 
the  most  southerly  oounty  seats,  and  are  maintained  through 
funds  derived  from  the  State  license  fee  imposed  upon  motor 
Tebicies. 

The  State  department  of  engineering  has  general  authority 
over  all  participations  by  the  State  in  works  of  highway  im- 
provement, and  is  given  authority  to  make  mvestigations  re- 
^irding  highway  betterment  or  extension  which  may  be  deemed 
desirable.  In  addition  to  the  system  of  State  highways,  pro- 
vided by  bond  issue,  such  appropriations  are  made  from  time 
to  time  for  construction  of  roads  of  State  importance,  particularly 
in  mountainous  sections  and  in  localities  where  the  sparse  pecu- 
lation makes  the  expense  an  imdue  legal  tax  burden.  (Approved 
by  A.  B.  Fletcher,  State  highway  engineer.) 

COLORADO 

The  State  highway  oommiseion  consists  of  a  highway  com- 
misffloner,  appointed  by  the  governor,  and  an  advisory  board 
of  five  members,  holding  office  from  one  to  five  years,  respectively. 
The  commissioQ  is  required  to  meet  four  times  a  year  and  to 
appoint  a  secretary,  who  is  required  to  be  a  civil  engineer  and  a 
practical  road  builder,  to  hold  office  at  the  pleasure  of  the  com- 
mission. The  commission  is  required  to  prepare  a  map  show- 
ing the  public  roads  in  each  county  connecting  the  roads  of 
sufficient  importance  to  receive  State  aid  and  form  a  connecting 
system  of  State  roads.  The  commission  is  given  authority  to 
designate  the  most  important  roads  as  the  first  to  be  improved. 
They  are  also  authorized  to  make  investigations  to  aacert^ 
the  location  of  road  material,  etc.  The  oommiasion  is  given 
authority  to  apportion'  the  State  road  fund  among  the  counties, 
taking  into  consideration  area,  amount  of  money  expended  in 
construction,  difficulty  and  extoot  of  such  construction,  and 
extraordinary  expenses  in  connection  with  the  development  of 
new  territoiy.  The  counties  receiving  such  aid  are  required 
to  raise  an  amount  equal  to  the  amount  set  aside  by  the  State, 
unless  the  State  highway  commission  should  desire  to  extend 
further  aid  to  poorer  counties,  in  which  case  they  may  extend 
it  to  the  extent  of  $6  ctf  State  money  to  SI  of  the  county's.  All 
mon«y  appcffti(med  to  counties  and  not  accepted  by  them  is 
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distributed  to  other  counties.  The  county  commissioners  are 
to  de^gnate  the  roads  to  receive  State  aid,  subject  to  the  approval 
ot  the  State  highway  commissioaer.  The  county  commissioDers 
must  make  surveys,  prepare  plans  and  specifications,  and  make 
estimates  and  submit  them  to  the  State  highway  commissioner 
for  approval.  Contracts  are  let  by  the  county  commiaaioners 
after  approval  by  the  State  highway  commissioner.  Construe- 
tion  and  maintenance  are  under  the  supervisioQ  of  the  county 
commifluoners,  subject  to  the  approval  of  the  State  highway 
commissioQer.  The  money  apportioned  by  the  State  highway 
ccmimission  shall  be  paid  to  the  treasurer  of  the  county  on  esti- 
mates from  the  State  highway  conunisaioner  as  the  work  pro- 
gresses. Annual  reports  must  be  made  by  the  county  com- 
missioners to  the  State  highway  commiasioneT  of  all  moneys 
expended  on  roads  during  the  current  year. 

Twenty-five  per  cent  of  all  moneys  accruing  from  forest  reser- 
vations ui  the  State  under  act  of  Congress  approved  May  23, 
1908,  shall  be  apportioned  to  the  counties  in  which  the  reserva- 
tions are  situated  in  proportion  to  the  area  of  such  reservations 
in  the  respective  counties.  No  less  than  5  per  cent  of  such  fund 
shall  be  expended  for  schools,  in  the  discretion  of  the  board. 
An  additional  10  per  cent  of  the  earnings  of  the  Forest  Reserve 
is  set  aside  and  expended  for  roads  and  trails  Id  the  reserve  under 
the  direction  of  the  forestry  department.  Appropriations  for 
State  highways  are  made  directly  by  the  legislature. 

An  act  of  the  legislature  passed  in  1913  providing  that  the 
county  commissioners  in  counties  having  a  revenue  of  S12,000 
or  more  may  elect  a  county  road  supervisor  to  have  entire  super- 
vision of  all  the  roads  and  bridges  in  the  county.  He  is  required 
to  make  a  complete  report  on  the  first  of  each  month,  which  re- 
port after  approval  by  the  county  commissioners  is  forwarded 
to  the  State  highway  commissioner.  He  is  required  to  attend 
at  least  one  meeting  annually  at  the  capitol  called  by  the  State 
highway  commissioner.  His  other  duties  are  explained  in  the 
chapter  on  "Local  Road  Legislation."  (Approved  by  J.  E. 
MiUoney,  secretary.  State  highway  commission.) 

CONNECTICUT 

A  State  highway  commissioner,  who  shall  be  a  capable  road 
builder,  is  appointed  by  the  governor  with  the  consent  of  the 
senate  and  holds  office  for  four  years.  He  has  a  right  to  enter 
any  town  in  the  State  and  lay  out  and  improve  any  trunk  line 
roads  and  certify  the  cost  of  the  same  to  the  State  comptroller 
for  payment.  He  has  authority  to  approve  the  application  of 
the  selectmen  of  any  town  for  State  aid,  to  select  the  highway 
to  be  improved  with  such  aid,  make  surveys,  plans  and  ^leei- 
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fications  therefor,  determine  the  character  to  the  road,  and  have 
Bupervision  of  the  coufitniction.  He  has  the  right  to  reject  any 
and  all  bids,  and  where  the  cost  ia  less  than  SI(XK)  he  may  at  his 
discretion,  permit  the  town  to  do  the  work.  He  shall  keep  all 
State  roads  in  repair  and  certify  the  cost  of  the  comptroller.  He 
ifl  authoriied  to  appoint  a  deputy  commissioner,  eight  division 
engineers,  and  such  other  assistants  as  he  may  deem  necessary 
and  fix  their  salaries. 

Whenever  any  town  desires  to  improve  a  public  road  by  the 
aid  of  the  State  the  selectmen  of  the  town  shall  make  application 
to  the  State  highway  commissioner  for  sueh  aid,  such  applica- 
tion to  be  subject  to  his  approval.  The  aid  granted  by  the  State 
is  apportioned  as  follows:  In  towns  having  a  taxable  valuation 
of  over  Sl,250,000  the  State  pays  three-fourths  of  the  cost  of 
roads  constructed  as  State  aid  roads,  and  in  towns  having  a 
valuation  of  91,250,000  or  less  the  State  pays  seven-eighihs  of 
the  coat  of  such  construction,  the  whole  amount  to  be  paid  by 
the  State  in  any  one  year  being  (500,000.  The  sum  so  expended 
shall  not  exceed  $10,000  per  town  in  any  one  year.  The  law 
permits  the  use  of  two  years  appropriation  in  one  year.  A  trunk 
line  system,  comprising  the  principal  roads  of  the  State  laid  out 
and  amended  by  the  legislature  of  1913  is  gradually  being  con- 
atntcted  and  maintained  entirely  at  the  cost  of  the  State,  pro- 
nded  the  total  amount  expended  for  such  trunk  line  to  Septem- 
ber 30,  1915  shall  not  exceed  12,000,000  under  the  new  appro- 
priation. The  State  highway  commissioner  is  authorized  to 
lay  out,  widen  and  grade  any  highway  in  the  State  whenever 
he  deems  it  necessary  for  the  purpose  of  connecting  with  the 
trunk  line  highways.  Under  the  new  law,  towus  are  permitted 
to  improve  State  aid  roads  with  their  own  funds  and  recover 
their  proportion  of  the  cost  of  said  improvement  under  a  sub- 
sequent  appropriation  by  the  State.  Said  work  must  be  done 
under  the  supervision  of  the  State  highway  department  and 
must  not  exceed  an  amount  designated  by  said  department. 

The  maintenance  of  trunk-line  roads  is  paid  for  entirely  by 
the  State,  while  the  maintenance  of  State  roads  other  than  those 
on  the  trunk  lines  is  borne  by  the  State  and  town  in  the  ratio 
of  threeJourths  and  one-fourth  respectively.  All  moneys  re- 
eeaved  by  the  State  from  automobile  licenses  and  fines,  amount- 
ing at  present  to  about  $350,000  are  for  road  maintenance.  The 
State  issues  State  bonds  for  building  of  State  highways,  and  the 
law  of  1913  provides  for  the  issuance  of  said  bonds  for  this  pur- 
pose. Additional  appropriations  are  made,  as  necessary,  for 
muntenance. 

There  is  an  appropriation  of  $1,000,000  for  the  two  years 
ending  September  30,  1915,  for  the  improvement  of  State  aid 
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n»d8.  Of  th»  11,000,000,  the  towns  in  which  work  is  done, 
am  obliged  to  otHitribute  either  one-quarter  or  one-eighth  of  thiB 
amount.  (Approved  by  Charles  A.  Bennett,  State  highway 
WKmuiseioaer.) 

I»1AWARE 

There  are  three  counties  m  the  State  one  of  which.  New  Castle 
County,  haa  a  State  highway  commissioner  for  the  county,  ap- 
pointed by  the  governor.  As  the  duties  of  the  commissioner 
relate  only  to  the  one  county  further  information  is  given  in  a 
chapter  on  "Local  Road  L^islation." 

DISTRICT  OP  COLUMBIA 

The  oommissionera  forward  to  congress,  throi^h  the  secre- 
tary of  ^e  treasury,  estimates  of  propmed  expenditures  for  each 
fiscal  year  ending  June  30.  To  the  extent  to  which  these  esti- 
mates are  approved,  inaamuch  as  the  National  government  owns 
fully  one-lmf  in  value  of  the  property  in  the  District,  congress 
appropriates  60  per  cent,  and  a  like  proportion  is  paid  from  the 
District  revenues.  (Approved  by  Captain  W.  D.  A.  Anderson, 
Corps  of  Engineers,  U.  S.  A.,  assutant  to  engineer  commissioner, 
D.C.) 

FLORIDA 

The  State  government  has  no  l%hway  department  and  does 
not  grant  aid  to  road  construction. 

GEORGIA 

Georgia  has  no  State  highway  department  and  grants  no 
State  aid  in  the  form  of  money.  AH  male  felony  convicts  are 
apportioned  to  the  several  counties  for  work  on  the  public  roads, 
the  apportionment  being  on  the  basis  of  population.  This  aid 
is  under  the  supervision  of  the  State  prison  commission,  which 
is  authorized  to  purchase  road  machinery,  appliances,  and  teams 
and  equip  and  organize  such  convicts  in  road  forces.  (Approved 
by  Dr.  S.  W.  McCallie,  State  geologist.) 

IDAHO 

The  present  State  highway  departmrait  was  created  by  the 
1913  legislature  and  oonsists  of  a  State  highway  commission  of 
five  members  including  ex-oflicio,  the  State  engineer,  secretary 
of  state,  and  the  professor  of  civil  engineerinR  of  the  State  Uni- 
versity, and  two  civilian  members  appointed  by  the  govem<v. 
The  engineering  department  is  under  the  direction  of  a  State 
highway  engineer  appointed  by  the  eommission.  The  l^is- 
lature  authoriied  a  State  bond  issue  of  (200,000  to  aid  in  the 
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cfHwtnietkm  of  proposed  State  roads  on  the  pUa  of  the  State 
bearing  one-third  of  the  cost  of  construction  and  tbo  county 
two^hiids.  The  location,  surveys,  estimatea,  etc.,  are  made 
at  the  expense  of  the  State  and  the  roads  are  built  under  the 
Buperviaion  of  the  State  highway  engineer  under  contracts  which 
are  let  by  the  State  highway  commiBsioD.  After  completion 
ail  roads  of  this  kind  are  maintained  at  the  expense  of  the  State. 
(Approved  by  Edward  S.  Smith,  State  highway  en^neer.) 

ILLINOIS 

Under  the  road  and  bridge  law,  approved  June  27,  1913,  a 
State  highway  commission  of  three  members  was  appointed  by 
the  governor,  one  for  two  years;  one  for  four  years,  and  one  for 
six  years;  and  thereafter  one  every  two  years.  A  chief  State 
highway  engineer  and  an  assistant  State  highway  engineer  are 
also  appointed  by  the  governor,  each  to  serve  for  ux  years  and 
imtil  their  successors  are  appointed  and  qualified.  All  are  ap- 
pointed with  the  approval  of  the  State  senate. 

The  State  appropriated  S400,000,  1913-1914,  and  1700,000 
1914-1915,  for  State  aid  roads.'  An  equal  amount  must  be 
raised  by  the  various  counties  in  order  to  make  these  appropria- 
tions available.  Also  in  addition  $100,000  per  annum  for  en- 
g^eering  and  experimental  work. 

Counties  in  order  to  meet  allotments  made  to  them  by  the  State 
highway  commission  may  raise  money  to  meet  their  proportion 
by  special  tax,  or  by  issuing  bonds  if  there  is  not  enough  money 
in  the  county  treasury  to  meet  them  by  direct  appropriation. 

State  aid  roads  and  bridges  are  constructed  at  an  expense 
of  one-half  paid  by  the  county  and  one-half  by  the  State,  but 
the  State  wUl  forever  maintain  roads  and  brii^es  so  built  under 
tbe  direction  of  the  State  highway  commission. 

Provisions  are  made  for  construction  of  highways  and  bridges 
on  county  lines  other  than  State  aid  roads  by  jomt  action  of  the 
counties.  Also  for  construction  by  joint  action  of  tbe  coimtiea 
and  townships  interested.  (Appro^d  by  W.  W.  Marr,  chief 
State  highway  engineer.) 

INDIANA 

The  State  has  no  highway  department  and  does  not  grant 
ud  in  any  form  towara.  road  construction  and  mjiintenanoe. 


By  the  act  of  the  thirty-fifth  general  asaonbly,  a  State  b^- 
my  etHumission  was  created  in  Iowa  with  much  more  power  than 
the  former  comnusaion.    Two  members  of  the  cranmliBkni, 
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J.  W.  Holden,  and  H.  C.  Beard,  are  appointed  hy  the  governor 
from  opposite  political  parties.  A.  Marston,  dean  of  eugineer- 
iog  at  the  Iowa  State  College  is  the  third  member  of  the  cota- 


These  cotnmisaionei?  have  organised  their  engineering  force, 
under  Thos.  H.  MacDonald,  highway  engineer,  working  in 
three  departments :  designing,  £eld,  and  educational.  The 
designing  department  is  under  the  direction  of  C.  B.  McCuUough; 
the  field  department  is  in  charge  of  F.  R.  White;  and  the  educa- 
tional department  is  directed  by  J.  S.  Dodds.  The  field  work 
of  the  commission  is  in  immediate  charge  of  six  division  engineers 
who  cover  the  whole  State  and  report  to  the  field  engineer. 

The  highway  commission  is  charged  with  the  supervision  of 
the  road  and  bridge  work  of  the  State.  This  work  ia  in  direct 
charge  of  the  county  and  township  officers  assisted  by  the  county 
highway  engineer.  The  township  officers  have  charge  of  con- 
struction and  maintenance  of  the  township  road  system  which 
embraces  about  85  per  cent  of  the  mileage  of  the  county.  The 
county  officers  build  all  bridges  and  culverts  and  have  charge 
of  the  county  road  system  made  up  of  those  roads  not  in  the 
township  system.  The  county  system,  made  up  of  those  roads 
which  connect  the  trading  points  and  the  adjoining  county 
systems  but  not  to  exceed  15  per  cent  of  the  entire  mileage  of 
any  county  are  the  main  traveled  roads  and  constitute  a  com- 
plete network  of  roads  covering  the  State- 
All  bridge  and  culvert  work  must  comply  with  the  highway 
commission  standards.  Contracts  for  single  structures  costing 
over  12000  must  be  approved  by  the  highway  commission.  All 
plans  for  permanent  road  grading,  drain^e,  and  surfacing  must 
be  approved  by  the  commission.  Standard  plans  and  profiles 
are  made  for  each  mile  of  road  so  improved. 

An  excellent  feature  of  the  law  is  the  resolution  of  necessity 
required  to  be  published  to  inform  the  public  of  the  intention  to 
build  structures  costing  over  (300.  This  resolution  must  de- 
scribe the  location  of  proposed  structure,  dimensions,  drainage 
area,  material  of  construction,  and  estimated  cost  of  all  con- 
templated work. 

KANSAS 

The  State  grants  no  money  aid  for  road  improvement,  but  the 
office  of  State  engineer  has  been  established  at  the  Kansas  State 
agricultural  college  for  the  purpose  of  giving  advice  throughout 
the  State  in  connection  with  the  construction  and  maintenanoe 
of  roads  and  bridges,  drainage,  aod  irrigation.  The  impropria- 
tion is  about  $10,300  per  annum.  (Approved  by  W.  S.  Gearhart, 
State  engineer.) 
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KENTUCKY 


By  an  act  passed  in  March,  1912,  the  governor  was  required 
to  appoint  on  July  1,  1912,  and  every  four  years  thereafter  a 
State  conunissioner  of  public  roads,  who  shall  be  a  graduate  in 
civil  engineering  from  some  reputable  university  or  some  techni- 
cal coll^  and  have  had  at  least  five  years'  experience  in  civil 
engineering.  The  expenditures  chargeable  to  the  State  road 
fund  were  limited  to  not  to  exceed  $25,000  per  annum.  The  com- 
miasioner  ia  authorized  to  collect  and  disseminate  information, 
furnish  plans,  specifications,  and  estimates  of  cost  of  bridges  and 
roads,  but  it  is  not  obligatory  on  the  part  of  local  officials  to  ac- 
cept such  plans  and  specifications,  but  they  must  be  kept  on 
file  in  the  office  of  the  county  roaid  engineer,  as  are  the  plans, 
specifications,  and  actual  coat.  He  is  also  required  to  hold  an 
examination  for  the  appointment  of  county  engineers,  and  such 
county  engineers  shall,  upon  order  of  the  State  commissioner, 
cause  all  roads  within  their  counties  to  be  measured  and  shall 
make  report  to  the  said  commissioner. 

The  General  Assembly  of  1914  passed  a  bill  which  levied  a 
State  tax  of  five  cents  on  the  $100  of  taxable  wealth,  which  is 
to  constitute  a  State  road  fund  to  be  redistributed  to  the  coun- 
ties applying  for  aid  to  the  extent  of  one-half  the  cost  of  cod- 
structioQ  or  reconstruction  of  public  roads.  No  county  to  re- 
ceive in  any  one  year  more  than  2  per  cent  of  the  total  fund. 

Also  another  bill  was  passed,  making  roads  connecting  the 
county  seats  of  adjoining  counties  or  the  most  direct  and  practi- 
cal route,  public  State  highways,  to  be  the  first  to  receive  State  aid, 
(Approved  by  Robert  C.  Terrell,  State  highway  commissioner.) 

LOUISIANA 

The  board  of  State  engineers  is  authorized  to  appoint  a  State 
highway  engineer,  who  holds  office  until  removed  for  cause  by 
the  board.  He  is  required  to  be  a  competent  civil  engineer,  ex- 
perienced in  highway  work.  The  board  is  authorized  to  appoint 
assistants  and  clerks  and  provide  offices;  to  hold  meetings  in  its 
discretion  for  considering  the  general  policy  of  the  department 
and  rec^ve  the  annual  report  of  the  State  highway  engineer.  The 
board  acts  in  all  matters  concerning  recommendations,  estimates, 
etc.,  to  be  submitted  to  the  governor. 

The  State  highway  engineer  is  required  to  make  a  general 
highway  plan  of  the  State,  collect  statistics,  establish  standards 
for  construction  and  maintenance,  have  supervision  over  con- 
struction and  maintenance  of  State  highways  on  which  State  aid 
baa  been  granted,  subject  te  the  approval  of  the  board  of  State 
eoigineerB.    He  or  his  assistants  must  make  all  surveys,  plans, 
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Specifications,  and  eatimates  and  select  material  for  Buch  State 
highways.  He  awards  contracts,  but  may  reject  any  and  all 
bids  and  conduct  the  work  with  his  own  force.  He  is  authorized, 
with  the  approval  of  the  board  of  State  engineers,  to  purchase, 
for  the  State,  road  machinery,  draft  animals,  and  supplies,  and 
loan  such  equipment  to  the  parishes.  Upon  completion  of  con- 
tract for  State  highways  the  State  highway  engineer  certifies 
to  the  State  treasurer  and  the  president  of  the  police  jury  the 
portion  to  be  paid  by  the  State  and  parish  respectively. 

The  State  highway  engineer  is  required  to  keep  all  roads  im- 
proved as  State  highways  in  repair,  the  total  cost  to  be  p^d  by 
the  State  and  the  parish  to  reimburse  the  State  in  the  same 
manner  as  for  construction.  He  is  required  to  organise  a  system 
of  repair  whereby  all  roads  may  bo  in  good  condition  at  all  times. 

The  initiative  in  obtaining  State  aid  rests  with  the  police  juries 
of  the  respective  parishes.  Th^  make  application  to  the  State 
highway  engineer  for  State  aid  in  the  improvement  of  main 
traveled  roads,  and  the  said  State  highway  engineer  must  take 
up  such  applications  as  far  as  practicable  in  the  order  of  their 
receipt,  provided  the  parishes  nave  raised  their  portion  of  the 
cost  of  such  improvement. 

In  order  to  provide  a  State  aid  fund  all  surplus  revenues  re- 
ceived by  the  oyster  commission  and  the  game  commission  and 
from  any  State  vehicle  tax  and  from  a  general  property  tax  of 
one-fourth  of  1  mill,  are  placed  in  a  fund  known  as  the  State 
highway  fund.  This  fund  is  apportioned  by  the  State  highway 
engineer  with  the  approval  of  the  board  of  State  engineers. 

The  State  engineer  may,  with  the  approval  of  the  board  of 
State  engineers,  use  convicts  for  highway  work,  the  labor  to  be 
furnished  free  of  charge,  and  the  cost  of  maintenance  and  opera- 
tion to  be  borne  by  the  parishes  or  districts.  (Approved  by  W.  E. 
Atkinson,  State  highway  engineer.) 


Under  an  act  passed  in  1913  "the  governor  with  the  advice 
and  consent  of  the  council  shall  appoint  a  State  highway  com- 
mission consisting  of  three  members;  one  to  serve  three  years, 
one  to  serve  two  years  and  one  to  serve  one  year. 

"The  commission  shall  select,  and  with  the  approval  of  the 
governor  and  council  appoint  a  chief  engineer,  upon  terms  to 
be  fixed  from  time  to  time  by  the  commission,  subject  to  the 
approval  of  the  governor  and  council." 

He  shall  under  the  direction  of  and  control  of  the  commission 
have  general  chai^  of  the  office,  the  records  and  all  construc- 
tion and  maintMiaDce  work,  and  may  with  the  approval  of  the 
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eommiwBon  employ  necessary  clerical  assistance.  The  engineer 
Biay  with  the  approval  of  the  commiesion  employ  such  other 
engineers,   supervisors,  assistants  and  help  as  he  may  deem 


The  eommission  shall  lay  out,  construct  and  maintain  a  sys- 
tem of  State  and  State  aid  highways.  The  State  highways  to 
be  constructed  wholly  by  the  State  from  the  bond  issue.  The 
StaCe  aid  highways  to  be  constructed  by  the  State  and  munici- 
palises jointly.  Both  classes  of  highways  to  be  maintained  under 
the  direction  of  the  conmiission,  the  cost  to  be  borne  jointly  by 
the  State  and  municipalities.  The  charge  against  the  munici- 
p^ties  for  maintenance  of  State  highways  shall  be  S60  per  mile 
ptf  aanam;  for  State  aid  highways,  the  charge  shall  be  one-half 
the  actual  expense  but  not  to  exceed  S30  per  mile  per  annum. 

The  commission  have  full  power  in  the  letting  of  all  contracts 
for  the  construction  of  all  State  and  State  aid  highways.  The 
eommission  may  make  contracts  with  towns  for  construetion  of 
State  aid  roads  without  advertising  for  bids. 

Towns  may  make  the  following  appropriations  and  apply  for 
State  aid: 

Towns  havii^  a  valuai^n  of  S200,000  or  less  may  appropriate 
any  amount,  not  exceeding  (300;  towns  having  a  viduation  of 
over  (200,000  and  not  over  $800,000  may  appropriate  any  amount 
not  exceeding  S533;  towns  having  a  valuation  of  over  S8OO,0OO 
and  not  over  11,000,000  may  appropriate  an  amount  not  exceed- 
ing S600;  and  towns  having  a  valuation  of  over  $1,000,000  and 
not  over  93,000,000  may  appropriate  in  addition  to  the  sum  of 
S600  an  additional  sum  of  S66  for  each  1200,000  or  fraction 
tiieteof  valuation  in  excess  of  $1,000,000;  towns  having  a  valua- 
tion of  over  $3,000,000  and  not  over  $4,000,000  m^  appropriate, 
not  exeeedii^  $1338,  and  tomu  havihg  a  valuation  of  $4,000,000 
may  ^propnate  in  addition  to  the  turn  of  $1333  an  additional 
•am  not  flXMwling  $133  for  each  additional  $1,000,000  of  additional 
valuation. 

Tlw>  oommiaefam  from  the  fundi  for  State  aid  oonatruotion 
■hail  to  each  town  which  has  oonformed  to  the  provisions  of 
the  act,  for  each  dollar  so  ^propriated,  i^>portion  the  following 
unounte: 

To  each  town  having  a  valuation  of  $200,000  or  less,  $2  for 
each  dollar  appropriated  by  said  town;  to  each  town  having  a 
valuation  over  $200,000  and  not  over  $1,000,000  $1  for  each 
fl  appropriated  by  said  town;  to  each  town  having  a  valuation 
oS  over  $1,000,000  and  not  over  $1,200,000  92  cents  foreach  $1 
appropriated  by  said  town;  to  each  town  having  a  valuation 
over  $1,200,000  and  not  over  $1,400,000,  85  cents  for  each  $1 
^>piopnated  by  said  town;  to  eat^  town  having  a  valuation 
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over  $1,400,000  aod  not  over  11,600,000,  80  cents  for  each  $1 
appropriated  by  said  town;  and  to  each  town  having  a  valuation 
over  $1,600,000,  75  cents  for  each  $1  so  appropriated  by  said 
town.  The  money  appropriated  by  towns  applying  for  State 
aid  with  the  amount  apportioned  by  the  commiasion  shall  con- 
stitute a  joint  fund  for  the  construction  and  improvement  of 
the  State  aid  highways  in  such  towns. 

After  tVe  year  1913,  between  the  16tb  day  of  July  and  the  ISth 
day  of  Ai^ust  in  each  year,  municipal  officers  shall  prepare  and 
file  with  the  commission,  suggestions  for  the  improvement  dur- 
ing the  next  calendar  year  of  State  aid  highways  located  in  each 
town  accompanied  by  plans  so  far  as  practicable,  setting  forth 
the  location  of  the  highway  and  the  nature  of  the  improvement 
desired.  The  commission  shall  examine  and  report  thereon 
with  its  recommendations  to  the  muncipal  officers  on  or  before 
the  20th  day  of  February  following.  Such  reports  shall  be  sub- 
mitted  to  the  voters  of  such  towns  at  the  next  regular  meeting. 

To  provide  funds  for  the  construction  of  State  aid  highways 
there  shall  be  appropriated  for  the  year  1913  the  sum  of  $250,000 
and  annually  thereafter  there  shall  be  appropriated  the  sum  of 
$300,000.  To  provide  for  the  administration  of  the  office  and 
duties  of  the  commi&sion  and  for  all  expenditures,  salaries  and 
expenses  incident  thereto,  and  for  the  maintenance  of  all  State 
and  State  aid  highways  there  shall  be  appropriated  the  sum  of 
$50,000  annually.  For  the  construction  of  the  State  roads 
the  treasurer  of  State  is  authorized  under  the  direction  of  the 

Kvemor  and  council  to  issue  from  time  to  time  serial  coupon 
nds,  not  exceeding  $2,000,000  in  amount  outstandmg  at  any 
one  time,  payable  at  the  State  treasury  within  forty-one  years 
from  date  of  issue;  the  interest  on  the  bond  issue  and  retirement 
of  bonds  to  be  provided  for  from  the  automobile  license  fees. 
Kot  more  than  $500,000  of  bonds  shall  be  issued  in  any  one  year. 
The  fund  for  maintenance  and  administration  is  augmented 
each  year  by  the  balance  remaining  on  the  Slst  of  December 
in  the  appropriation  for  State  aid  highways;  that  is,  so  much  of 
the  State  B  appropriation  for  this  purpose  as  has  not  been  ap- 
portioned to  mumcipalittes  on  account  of  State  aid  is  automati- 
cally carried  into  the  fund  for  administration  and  mamtenance 
for  the  succeeding  year.  This  fund  is  further  augmented  by  the 
balance  remaioiug  in  the  fund  created  by  the  licensing  of  auto- 
mobiles after  providing  for  the  payment  of  interest  on  the  Iwnds 
issued  and  a  sinldng  fund  for  the  retirement  of  bonds.  (Ap- 
proved by  Paul  D.  Sargent,  chief  eoginaer,  State  highway 
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MARYLAND 


Th«  State  roads  commiBsion  conBisting  of  six  members  appointed 
1^  the  governor  has  direct  control  over  the  construction  and 
maintenance  of  a  syatem  of  maJn  highwaya  through  all  the  coun- 
ties in  the  State,  the  cost  of  such  construction  and  maintenance 
to  be  bora«  entirely  by  the  State.  The  commission  siso  has 
authority  to  approve  applications  for  State  aid  oa  roa^s  not  in- 
cluded in  the  trunk-line  system,  and  when  such  applications 
are  approved  the  plans  and  specifications  are  prepared  by  the 
State,  the  contract  awarded  by  the  counties  subject  to  approval 
of  the  State,  and  the  performance  of  the  contract  supervised 
by  the  State. 

The  cost  of  State  aid  roads  ict  shared  equally  by  the  State  and 
counties.  The  allotment  of  State  funds  to  the  counties  is  based 
upon  road  mileage.  After  the  construction  of  a  State  aid  road 
ito  maintenance  devolves  upon  the  county  authorities  subject 
to  the  approval  of  the  State.  The  revenues  from  the  automo- 
bile'Iicense  law  go  to  the  maintenance  of  State  and  State  aid 
roads  according  to  their  mileage  after  deducting  20  per  cent 
for  Baltimore  City. 

A  syston  of  trunk-line  roads,  built  and  maintained  entirely 
at  the  expense  of  the  State,  was  authorised  by  the  legislature 
in  1908,  and  a  State  bond  issue  of  $5,000,000  was  authorized 
for  this  purpose.  An  additional  bond  issue  of  $1,000,000  was 
authorized  by  the  l^slature  in  1910,  and  in  1912,  a  bond  issue 
of  (3,170,000  was  authorized.'  The  trunk-line  system  is  selected 
entirely  by  the  State  roads  commission  and  every  stage  of  the 
work  is  completely  under  the  control  of  the  commission.  A 
chief  engineer  selected  by  the  commission  is  the  executive  officer 
and  active  head  of  the  work.  The  funds  for  State  aid  roads 
u  (Ustinguished  from  State  roads  are  provided  by  direct  appro- 
priation. The  legislature  in  1912  provided  that  an  annual  State 
tax  of  1  cent  on  each  |100  should  be  levied  to  provide  a  main- 
tenance fund  for  State  h^ways.  (Approved  by  Henry  G. 
Shirley,  chief  engmeer,  State  roads  commission.) 

MASSACHUSETTS 

A  State  highway  commission  consisting  of  three  members 
appointed  by  the  governor  for  a  term  of  three  years,  one  term 
expiring  each  year,  has  control  over  the  construction  and  main- 
tenance of  roads,  partially  or  wholly  paid  for  by  the  State. 

The  duties  of  tb«  comnaission  relate  to  roada  and  automobiles. 
Its  duties  so  far  as  they  relate  to  roads  are:  (a)  The  collection 
of  statistics  as  to  road  materials  and  road  conditions  in  the  State, 
the  making  of  maps,  the  giving  of  advice  to  local  road  authori- 
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ties,  etc.;  (&)  the  laying  out  and  construction  of  State  hi^hmyB, 
the  improvement  of  certain  town  roads,  and  the  supervision  of 
maintenance  of  State  highways. 

The  State  highways  are  such  as  are  designated  by  the  com- 
mission upon  petition  of  the  city  government,  the  board  of  select- 
men, or  the  county  commissioners.  As  soon  as  a  highway 
baa  been  thus  designated,  it  passes  under  complete  jurisdiction 
of  the  State  highway  commission,  which  has  control  not  only  of 
construction  and  maintenance  but  also  of  the  location  of  water 
and  gas  mains,  poles  or  other  etructures,  the  planting  or  cutting 
down  of  trees  on  the  right  of  way,  etc. 

The  coat  of  constructing  State  highways  is  borne  as  follows: 
75  per  cent  by  the  State  and  25  per  cent  by  the  county  in  which 
the  highway  is  located,  the  State  payiog  the  entire  cost  on  the 
first  instance  and  collecting  as  a  refund  the  25  per  cent  from  the 
county. 

In  order  to  aid  the  small  towns,  15  per  cent  of  the  amount 
appropriated  annually  for  State  highway  construction  may  be 
expended  as  follows:  5  per  cent  in  towns  of  less  than  11,000,000 
valuation,  upon  petition,  the  town  making  no  contribution; 
5  per  cent  in  towns  of  lees  than  S1,000,000  valuation,  the  towns 
contributing  an  equal  amount;  and  5  per  cent  in  towns  of  more 
than  $1,000,000  valuation,  the  towoa  contributing  an  equal 
amount,  which  amount  must  be  in  excess  of  its  average  annual 
appropriation  for  roads  for  the  last  five  years. 

This  has  been  amended  by  the  acts  of  1913,  chapter  774,  which 
provides  that  when  any  road  has  been  constructed  or  improved, 
m  whole  or  in  part,  with  money  furnished  by  the  commonwealth, 
and  is  not  laid  out  as  a  State  highway,  the  city,  town,  or  county 
shall  at  all  times  keep  it  in  good  repair  and  condition.  The 
commission  shall  from  time  to  time  notify  the  authorities  in 
charge  of  the  road  whenever  it  is  not  so  kept  in  condition,  and 
aball  specify  what  repairs  or  improvemoite  are  necessary,  and 
said  authorities  shall  forthwith  proceed  to  make  the  spedfied 
repairs  and  unprovements.  If  not  made  within  sixty  days  (un- 
less further  time  is  allowed)  the  commission  may  do  the  specified 
work  and  pay  for  the  same  from  any  money  available  for  the 
maintenance  of  State  highways  or  from  the  part  of  the  motor 
vehicle  fees'  fund  available  for  work  on  through  routes  in  the 
towns  (20  per  cent  of  the  net).  The  amount  of  such  expenditures 
shall  be  collected  back  in  the  manner  in  which  the  expense  of 
repairs  on  State  highways  is  collected  (see  above).  The  moo^ 
collected  to  be  available  for,  use  for  the  same  purposes  for  which 
the  money  so  expended  was  available,  or  for  the  repair  and  main- 
tenance of  State  highways:  but  in  towns  of  under  11,000,000 
valuation  not  more  tbcn  KO  a  mile  a  y«ar;  in  towns  with  a  valua^ 
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tkm  of  over  11,000,000  and  under  $2,000,000  not  more  than 
$100  a  mile  a  year,  and  in  towns  with  over  $2,000,000  valua- 
tion not  more  than  $200  a  mile  a  year  shall  be  collected  in  any 
one  year;  but  any  balance  due  may  be  collected  in  succeeding 
years,  the  maximum  collection  in  any  one  year  being  as  above 
stated.  The  commiseion  may  upon  petition  exempt  any  town 
from  the  whole  or  any  part  of  such  payment  if  in  its  judgment 
aaid  payment  would  prove  to  be  an  undue  burden. 

The  State  highway  commission  maintaJns  the  State  high- 
ways at  the  expense  of  the  State  in  the  first  instance,  and  the 
counties  are  required  to  repay  to  the  State  25  per  cent  of  the 
amount  expended  by  the  Si&te  for  maintenance.  This  has  been 
amended  by  the  acts  of  1913,  chapter  773,  so  that  not  exceeding 
$50  a  mile  a  year  is  collected  back  from  towns  of  under  $1 ,000,000 
valuation;  not  exceeding  $100  a  mile  a  year  from  towns  whose 
valuation  is  from  $1,000,000  to  $2,000,000;  not  exceeding  $200 
a  mile  a  year  from  towns  whose  valuation  is  from  $2,000,000  to 
$5,000,000  and  in  cities  and  towns  of  a  valuation  of  over  $5,000,- 
000,  one-half  said  expenditures,  not  exceedii^  $2000  a  mile  in 
the  aggr^^te,  and  not  exceeding  S500  a  mile  in  any  one  year, 
aball  be  r^de  a  part  of  the  State  tax  and  collected,  and  any  bal- 
ance due  may  be  made  a  part  of  the  State  tax  for  the  succeed- 
ing three  years.  The  amount  collected  shall  be  credited  to  the 
appropnation  for  State  highways,  to  be  used  again  by  the  com- 
mission. 

The  State  road  revenues  are  derived  from  State  bond  issues, 
usually  authorized  for  five  years,  one-fifth  of  the  amount  author- 
ised to  be  issued  each  year  during  the  five-year  period.  The 
present  bond  issue  is  at  the  rate  of  $1,000,000  per  annum.  Of 
tiie  automobile  fees  and  fines,  after  deducting  the  expense  of  ad- 
ministering the  automobile  department,  80  per  cent  is  applied 
to  the  mamtmiance  of  State  highways,  and  20  per  cent  is  spent 
OD  through  routes  in  the  towns.  The  net  fees,  fines,  etc.,  now 
amount  to  from  $500,000  to  $600,000  per  annum.  In  addition, 
the  legislature  makes  direct  appropriations  from  time  to  time 
to  meet  special  expenses  and  additonal  maintenance  cost.  The 
towns  in  1914  appropriated  over  $300,000  of  their  own  money 
to  go  with  the  $150,000  State  aid  money  and  the  $150,000motor 
vehicle  fee  money  appropriated  by  the  Commission  for  road 
improvement  in  the  towns.  Work  was  done  in  169  towns  with 
these  two  funds  in  addition  to  the  building  of  State  highways, 

As  indicating  the  manner  in  which  the  law  is  carried  out  in 
relation  to  road  construction  by  the  State  highway  commission, 
it  may  be  stated  that  contracts  are  awarded  by  the  commission 
to  the  city  or  town  in  which  the  highway  is  to  be  laid  out,  if  prices 
are  satiafaotory  to  the  commisBion  and  if  the  oontraot  is  accept- 
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able  to  the  local  authorities.  The  work  is  theo  done  by  the  local 
authorities  under  the  direction  of  the  conuniasion  and  its  engi- 
neers. The  contracts  for  State  highway  construction  are  usually 
based  on  given  unit  prices  for  each  item  of  work,  while  the  small 
town  contracts  are  on  the  lump-sum  basis.  If  the  local  authori- 
ties do  not  take  the  contract,  bids  are  advertised  for  and  awarded 
in  the  usual  way. 

The  oi^anization  of  the  commission  is  as  follows:  A  central 
office  at  Boston  with  three  commiaaioners,  a  secretary,  the  va- 
rious assistants  in  the  highway  department,  the  motor-vehicle 
department,  and  a  chief  engineer.  The  State  is  divided  into 
four  divisions  each  in  charge  of  a  division  engineer,  who  has  the 
necessary  assistants  and  resident  engineers,  who  are  employed 
directly  on  the  work.  State  issues  bonds  for  road  construction. 
(Approved  by  Col.  Wm.  D,  Sohier,  cbiunnan,  Massachusetts 
highway  commission.) 

MICHIGAN 

The  law  provides  that  in  I9I3  and  every  four  years  thereafter 
a  State  highway  commissioner  shall  be  nominated  and  elected 
by  the  people  at  the  same  time  and  in  the  same  manner  as  the 
justices  of  the  supreme  court.  He  is  required  to  be  a  citizen  of 
the  State  and  ma^  appoint  a  deputy,  who  shall  be  a  civil  engineer 
skilled  in  road  building,  and  such  other  assistants  as  may  be  neces- 
sary. His  duties  are  to  give  instruction  in  road  and  bridge  con- 
struction and  maintenance,  to  collect  statistics,  and  distribute 
State-reward  funds  or  any  funds  given  to  the  State  for  such  pur- 
poses by  the  United  States  government  or  by  individuals.  He 
18  required  to  give  expert  advice  to  the  local  authorities  and  is 
required  to  make  a  map  of  every  township  in  the  State  showing 
the  roads  and  their  condition  and  the  location,  kind,  and  quan- 
tity of  road  materials,  etc.  His  decision  is  final  as  to  whether 
a  road  merits  State  reward,  and  he  may  withhold  any  portion 
of  the  reward  until  the  road  has  been  thoroughly  tested. 

Whenever  any  township  board  or  board  of  county  commissioners 
have  made  arrangements  to  improve  a  mile  or  more  of  publio 
road  by  constructing  a  sandnilay,  gravel,  stone-gravel,  gravel- 
stone,  macadam,  concrete  or  brick  road  and  ask  for  an  allotment 
of  State  reward,  and  file  with  the  State  highway  department  a 
profile  of  the  highway  to  be  improved,  and  make  appUcation  for 
plans  and  general  specifications,  the  State  highway  commis- 
sioner shall  furnish  the  plans  and  specifications  and  allot  the  funds 
from  the  State  treasury  as  the  State  reward  if,  after  completion, 
he  finds  the  road  to  be  up  to  the  required  standard.  Each  sur- 
veyed township  is  entitled  to  receive  State  reward  on  no  less 
than  1  or  more  than  4  miles  of  road  in  any  one  fiscal  year.  The 
rerwaid  ia  aUottod  as  fbUowv! 
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a.  Each  mile  of  well  graded  road,  with  grade  not  exceeding 
6  per  cent,  except  where  found  impracticable  and  a  steeper  grade 
is  recommended  after  examination  by  the  State  highway  com- 
missioner, width  not  less  than  20  feet  between  side  ditches,  prop- 
eriy  drained,  with  travel  track  not  leas  than  9  feet,  made  of  a 
mixture  of  sand  and  clay,  shall  merit  if  approved  by  the  State 
highway  commissioner,  a  reward  of  $250  per  mile,  and  pro  rata 
for  extra  miles,  with  an  extra  $25  for  each  additional  foot  in  width 
of  metaled  surface  in  excess  of  9  feet  up  to  and  including  16  feet. 

b.  Every  mile  of  well  graded  road  having  not  to  exceed  6  per 
cent  grade,  except  where  found  impracticable  and  a  steeper  grade 
is  recommended  after  examination  by  the  State  highway  com- 
missioner, width  not  less  than  20  feet  between  ditches,  well  drained, 
travel  track  not  less  than  9  feet,  surface  not  less  than  8  mches 
compacted  gravel  applied  in  not  less  than  two  courses,  each  rolled 
separately,  shall  merit,  if  approved  by  the  State  highway  com- 
mifisoner,  a  reward  of  $500  per  mile,  with  an  extra  $6lO  per  mile 
for  each  additional  foot  in  width  of  metaled  surface  in  excess  of 
0  feet  up  to  and  including  16  feet. 

c.  E^ery  mile  of  well  graded  road  having  not  to  exceed  6  per 
cent  grade,  with  not  less  than  20  feet  between  ditches,  well  drained, 
travel  track  not  less  than  9  feet  and  having  a  foundation  not 
less  than  4  inches  of  crushed  stone,  slag  or  other  material  com- 
pacted, and  top  course  of  layer  of  gravel  not  less  than  3  inches, 
sliall  merit,  if  approved  by  the  State  highway  commissioner,  a 
reward  of  $750  per  mile,  with  an  extra  $75  for  each  adcUtiooal 
foot  in  width  of  metaled  surface  in  excess  of  9  feet  up  to  and 
including  16  feet. 

d.  Every  mile  conforming  to  the  above  conditions  as  to  grade, 
width,  drainage,  etc.,  and  having  a  bottom  course  of  gravel, 
slag  or  other  material  not  less  than  i  inches  thick  after  rolling 
ana  a  top  course  of  crushed  etone  not  less  than  3  inches  thick 
after  rolling  shall  merit,  if  approved,  a  reward  of  $750  per'  mile, 
with  an  extra  $76  per  mile  for  each  additional  foot  in  width 
(rf  metaled  surface  m  excess  of  9  feet  up  to  and  including  16  feet. 

«.  Every  mile  conforming  to  the  foregoing  as  to  width,  grade, 
diwnage,  etc.,  and  having  a  surface  of  well  compacted  macadam 
not  less  than  6  inches  thick  laid  in  not  less  than  two  courses, 
each  properly  bonded,  shall  merit,  if  approved,  a  reward  of 
$1000  per  mile,  with  an  extra  $100  per  mUe  for  each  additional 
foot  in  width  of  metaied  surface  in  excess  of  9  feet  up  to  and 
including  16  feet. 

/.  Every  mile  conforming  to  the  foregoing  as  to  width,  grade, 
dnin^ie,  etc.,  and  having  properly  laid  concrete  not  less  than 
6  inches  in  thickness  witn  or  without  a  paving  brick  surface, 
shall  merit,  if  approved,  a  reward  of  $1000  per  mile,  with  aa 
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extra  SlOO  per  mile  for  each  additional  foot  in  width  of  metaled 
surface  in  ezceaa  of  9  feet  up  to  and  including  16  feet. 

{J.  Every  mile  conforming  to  the  foregoing  as  to  width,  grade, 
drainage,  etc.,  and  consisting  of  a  paving  brick  surface  laid  on 
gravel,  sand,  broken  stone  or  slag,  the  quality  of  brick,  manner 
of  laying  and  kind  of  inspection  employed  to  be  made  to  comply 
with  the  specificationB  made  by,  or  approved  by  the  State  high- 
way c<Hnmiflsioner,  shall  merit,  if  approved,  a  reward  of  SIOOO 
per  mile,  with  an  extra  $100  per  mile  for  each  additional  foot 
m  width  of  metaled  surface  in  excess  of  9  feet  up  to  and  including 
16  feet. 

Two  or  more  townships  may  act  jointly  in  the  improvement 
of  boundary  line  roads. 

Upon  application  by  the  highway  officials  to  the  wardens  of 
the  various  State  penitentiaries.  State  prisoners  may  be  put  to 
work  upon  the  highways  or  may  be  used  in  quarries  for  pre- 
paring road  material. 

The  1913  legislature  of  Michigan  passed  what  is  known  as  the 
trunk  line  highway  act,  which  delineates  certain  highways  Lead- 
ing from  town  to  town  in  the  State,  totalling  about  3000  miles, 
upon  which  townships  and  pounties  will  be  entitled  to  double  the 
State  rewards  mentioned  above,  when  they  build  roads  accord- 
ing to  specifications  drawn  by  the  State  highway  department. 
The  fixing  of  the  location  of  these  routes  between  towns,  the 

C'iminary  surveys  and  the  drafting  of  specifications  are  in  the 
ds  of  Uie  State  highway  department,  while  the  construction 
of  the  roads  is  in  the  hands  of  the  townships  and  counties  through 
which  they  pan.  (Approved  by  Leroy  C.  Smith,  deputy  State 
highway  commiwiioner.) 

UINNEaOTA 

The  State  highway  oommiBsioo  consists  of  three  members 
appointed  by  the  governor  and  holding  offioe  for  three  years 
and  serving  without  compensation,  one  new  oommissioner  to 
be  appointed  each  year.  The  oommission  holds  meetings  not 
less  tt^  onoe  in  ea<m  month  and  appoints  a  secietaiy  who  shall 
be  a  civil  en^eer  and  practioal  r^  builder  and  be  Imown  as 
the  State  engmeer,  and  holds  oflSoe  subject  to  the  pleasure  of  the 
oommission.  They  may  also  employ  other  assistants  and  fix 
their  oompensation.  The  oommission  shall  make  report  to  the 
governor  annually. 

The  State  engmeer  is  required  to  give  advice  under  the  rules 
of  the  commission  and  to  perform  such  other  engineering  servioes 
for  other  State  departments  as  the  governor  may  require.  He 
shall  make  all  neceeeary  surveys,  establish  grades,  prepare  plans 
■od  sp^dfieatioiu,  and  have  supervisi<ni  ^  ^  work  on  State 


)vGoO'^lc 


BTATK  AID  UiQUUlTON  37 

roads.  He  Bfaall  make  an  annual  inspection  of  all  bridges  exceed- 
ing 30  feet  in  length,  shall  make  report  on  their  conation  with 
recommendations  to  the  State  highway  commiseion  and  county 
boards.  The  commission  is  authorized  to  Investigate  the  loca- 
tion of  road  materials,  investigate  methods  of  construction, 
^'Sterns  of  road  administration,  bold  public  meetings,  and  ap- 
portion State  aid. 

A  State  road  fund  is  created  by  an  annual  tax  levy  of  1  mill 
on  each  dollar  of  valuation,  together  with  all  money  accruing 
from  investments  in  the  internal  improvement  land  fund.  The 
State  h^way  commission  allots  this  fund  to  the  various  coun- 
ties, but  no  county  shall  recfflve  in  one  year  more  than  3  per 
cent  nor  lesa  than  1  per  cent.  Twenty  per  cent  of  the  allotment 
shall  be  used  only  for  maintenance  of  State  roads  and  bridges. 
In  determining  the  percentage  accruing  to  each  county  the  com- 
mission shall  take  into  consideration  the  area,  the  amount  of 
money  expended  in  road  construction,  the  difficulty  and  expense 
of  such  construction,  and  the  extraordinary  expense  connected 
with  the  development  of  new  territory. 

Any  county  board  may  with  the  consent  of  the  highway  oom- 
misBion  designate  any  established  road  in  the  county  as  a  State 
road,  and,  if  the  cost  does  not  exceed  S500,  cause  surveys  to  be 
made  when  necessary  by  a  State  aaaistant  engineer  and  then 
proceed  with  the  construction.  If  the  cost  is  over  9500  the 
county  board  shall  cause  survey  and  plana  and  specifications 
to  be  made  by  the  assistant  State  engineer  and  submit  the  same 
to  the  State  highway  commission  for  approval.  When  such 
approval  has  been  obtained  the  county  boara  proceeds  to  do  the 
work  under  the  supervision  of  the  assistant  State  engineer,  who 
acts  under  instructions  of  the  State  engineer.  After  completion, 
if  the  State  highway  conunission  approves  the  work,  the  State 
engineer  certifies  to  the  same  and  a  wairant  is  issued  by  the 
State  auditor  for  a  share  as  provided  by  the  law  of  the  amount 
expended,  but  in  no  case  shall  the  warrant  exceed  the  amount 
allotted  to  such  county.  The  assistant  engineers  throughout 
the  State  are  appointed  by  the  State  highway  commission  and 
act  under  the  instructions  of  the  State  engineer.  The  appro- 
priation for  State  highway  department  is  1160,000  per  annum. 
(Approved  by  Geo.  W.  Cooley,  State  engineer.) 

MISSISSIPPI 

Mississippi  has  no  State  highway  department,  and  the  con- 
trol of  the  roads,  ferries  and  bridges  of  the  State  is  vested  io 
tha  county  bmu^  of  supervisors  by  the  constitution. 
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MISSOXJRI 

The  State  highway  commissioQer  is  appointed  by  the  governor 
for  a  term  of  four  years.  The  highway  commissioner  also  ap- 
points a  deputy  engineer.  The  duties  of  the  State  highway 
commissioaer  are  to  devise  plans  and  estimates  for  road  and 
bridge  construction  and  hold  public  meettngB,  to  give  asBiBtanoe 
and  advice  to  local  road  oflicialB,  to  issue  bulletins,  etc.  He  haa 
authority  over  road  work  and  over  the  distribution  of  State  aid 
apportioned  to  the  counties,  but  his  work  is  also  investigative 
and  educational 

The  firBt  State  aid  for  roads  in  Missouri  was  the  equal  division 
of  the  war  debt  fund  of  $475,000  among  all  the  counties  in  1907. 
This  was  given  without  condition  and  without  any  supervision 
of  its  expenditure  by  State  authorities.  At  the  present  time  a 
State  tax  is  levied  upon  certain  market  transactions  and  is  known 
as  the  "stamp  act."  The  income  from  this  act  was  about  S26,846 
in  1913  and  was  distributed  among  the  counties  in  proportion 
to  the  school  attendance.  The  automobile  licenses  yielded 
$173,810.50  in  1913  and  this  fund  is  disbursed:  $225,000  for  the 
biennial  period  for  dragging  of  roads,  county  seat  to  county 
seat,  or  actual  mileage  and  at  (15  per  mile  per  year  payable 
monthly  on  requisition  on  auditor  approved  by  the  State  high- 
way commissioner.  This  fund,  owing  to  mileage  being  much 
more  than  makers  of  bill  estimated,  will  only  cover  a  period  of 
about  one  year,  but  by  reason  of  the  State  highway  commis- 
sioner holding  back  approval  of  requisitions  and  the  lapse  of  time 
necessary  to  get  roads  approved,  the  fund  will  be  nearly  sufficient 
for  the  needs  of  the  counties.  Where  roads  cannot  be  dragged 
the  law  may  be  applied  for  betterment.  There  is  also  another 
law  which  when  parties  put  up  a  certain  sum  with  the  county 
court  the  said  court  must,  if  they  have  funds,  give  a  like  amount, 
and  then  the  State  is  drawn  on  for  an  amount  equal  to  what 
both  the  individual  and  county  has  advanced  but  no  county 
shall  receive  in  any  one  year  more  than  3  per  cent  of  the  whole 
amount.  The  plans  for  work  costing  more  than  S1,000  per  mile 
shall  be  approved  by  the  State  highway  commissioner. 

There  goes  into  the  general  good  roads  fund  all  monies  received 
from  corporation  fees,  which  amounted  in  1913  to  $77,873,59. 
(Approved  by  Col.  Frank  W.  Buffum,  State  highway  engineer.) 

MONTANA 

Under  an  act  of  the  legislature  passed  in  1913,  the  governor 
is  required  to  appoint  a  State  highway  commission  of  three 
members  consisting  of  the  professor  of  civil  engineering  of  the 
Montana  State  College  of  Agriculture  and  Mechanic  Arts,  ex- 
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officio;  the  State  ei^ineer,  ex-o£5cio;  a  civil  engineer  who  is  a 
trained  and  estperienced  road  builder,  who  ahall  hold  his  office 
subject  to  the  pleasure  of  the  governor  and  act  as  Becretarsr  of 
the  cwnmJsaion.  Ha  is  required  to  devote  his  entire  time  to 
the  work  and  is  to  receive  a  salary  of  not  to  exceed  (3500  per 
annum.  Each  ex-officio  member  of  the  commieslon  Ib  to  receive 
a  per  diem  of  $10  while  the  commission  is  in  session,  in  addition 
to  their  actual  and  necessary  expenses,  provided  that  no  ex- 
(^cio  member  shall  receive  for  services  and  expenses  a  sum  in 
exoees  of  $1200  per  annum.  The  commission  is  required  to  meet 
not  lees  than  once  a  month-  The  duty  of  the  commission  is 
to  give  advice,  assistance  apd  supervision  in  regard  to  road  con- 
stnietion  and  maintenance,  throughout  the  State.  The  attorney- 
general  is  made  ex-officio  attorney  for  the  commission. 

The  board  of  county  commiBsioners  in  each  county  is  required 
within  six  months  after  the  passage  of  the  act  to  have  prrpared 
duplicate  road  maps  of  all  public  roads  in  the  county  ae  well  as 
public  roads  coDstitutiss  boundaries  between  counties  and 
designate  on  the  map  such  roads  as  the  county  board  considers 
of  sufficient  importance  to  justify  their  improvement  under  this 
act.  One  of  the  maps  is  filed  with  the  county  clerk  and  the 
other  is  forwarded  to  the  State  highway  commission  with  a 
atatemmt  of  the  location  in  the  county  of  all  depouts  of  road 
material.  If  the  county  board  fails  to  carry  out  the  provisions 
of  the  act,  the  State  highway  commission  may  proceed  to  obtain 
the  information  and  deduct  the  amount  thus  expended  from 
the  first  apportionment  to  such  county. 

The  State  highway  commission  is  required  on  or  before  Jan- 
uary 1,  1914,  to  prepare  a  map  showing  all  public  roads  in  each 
county,  and  all  roads  which  the  commission  deems  of  sufficient 
importance  to  entitle  thran  to  State  aid.  The  commission  may 
in  oofiperation  with  the  county  commissioner  divide  the  roads 
into  two  classe8,one  of  primary  importance  and  the  other  of  second- 
ary importance,  the  primary  roads  to  be  the  first  improved. 

A  State  highway  fund  is  created  consisting  of  S5000  direct 
appropriation  to  pay  the  expenses  of  the  commission  until  the 
amount  credited  to  the  State  highway  fund  is  available,  there- 
after the  expenses  of  the  highway  commission  to  be  paid  out  of 
the  said  highway  fund.  There  does  not  seem  to  be  any  further 
provision  in  the  act  looking  to  the  appropriation  or  creation 
of  a  State  highway  fund,  although  the  motor  vehicle  law  providra 
the  motor  fees  shall  be  apportioned  in  the  same  manner  as  the 
State  highway  fund. 

The  act  states  that  on  or  before  the  first  Tuesday  of  March 
of  each  year  the  highway  commission  shall  apportion  the  State 
highway  fund  am(H^  the  different  counties  of  the  State  and 
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notify  their  reepecttve  boards  of  county  commiasioiiers.  The 
highway  commission  is  piven  discretion  as  to  the  amounts  to  be 
apportioned  to  the  representative  counties  and  is  required  to 
take  into  consideration  the  area  of  the  county,  the  amount  of 
money  to  be  expended  by  it,  the  difficulty  and  expense  of  iwid 
construction  and  extraordinary  expenses  connected  with  the 
development  of  new  territory.  The  commission  is  not  allowed 
to  spend  any  of  the  funds  within  the  corporate  limits  of  cities 
or  towns  or  in  any  of  the  counties  in  which  the  county  com- 
missioners have  not  provided  for  the  raising  of  an  amount  equal 
to  the  amount  set  aside  by  the  State  highway  commission.  If 
any  county  within  ninety  days  falls  to  avail  itself  of  the  act, 
the  highway  commission  may  apportion  its  allotment  among 
the  other  counties.  The  commission  is  authorized  to  adopt 
rules  uid  regulations  for  the  construction  and  maintenance  of 
State  roads.  The  board  of  county  commissioners  is  required 
to  make  the  necessary  surveys,  plans,  specifications  and  estimates 
for  State  roads,  in  accordance  with  rules  and  regulations  of  the 
State  highway  conmiissiou,  which  is  authorized  to  approve  or 
disapprove  of  the  same.  The  actual  construction  or  nuuntenance 
of  State  roads  is  under  the  direction  of  the  State  highway  com- 
mission. The  boards  of  coimty  commissioners  may  for  such 
work  employ  a  competent  civil  engineer  at  not  to  exceed  (12 
per  day.  Contracts  are  let  by  the  boards  of  county  eommis- 
sioners. 

The  boards  of  county  commisaioners  are  required  to  make  a 
report  on  or  before  December  30  of  each  year  to  the  State  h^h- 
way  conmiission  showing  in  detail  all  money  expended  by  such 
county  during  the  current  year  in  the  construction  and  main- 
tenance of  the  public  roads.  One  part  of  the  report  shall  cover 
State  roads  and  the  other  portion  cover  all  other  roads. 

The  State  highway  commission  is  required  to  make  a  biennial 
report  to  the  governor. 

^fEBRASKA 

The  county  board  of  commissioners  is  required  to  have  bidders 
on  bri(^  work  use  forms  provided  by  the  secretary  of  Stat« 
board  of  irrigation.  The  county  board  is  forbidden  to  let  a 
contract  for  a  bridge  costing  over  $500  except  upon  plans  and 
specifications  of  the  secretary  of  the  State  board  of  irrigation, 
who  is  required  also  to  inspect  and  check  that  completed  work. 

The  State  board  of  irrigation  is  constituted  by  law.  The 
State  board  of  supervision  for  bridges  and  the  State  engineer 
is  empowered  to  carry  out  the  orders  of  the  board. 

The  board  of  county  conunissiooers  may  make  application  to 
the  State  board  of  irrigation  for  State  aid  in  the  construction  of 
any  bridge  over  a  stream  of  175  feet  or  more  in  width,  pledging 
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tbe  county  to  furnish  one-hBlf  the  coet  of  construction,  and,  if 
the  application  is  approved  by  the  State  board,  the  contract  is 
let  jointly  by  the  said  county  board  and  the  State  board  of  irri- 
gation. The  plana  and  apecifications  are  furnished  by  the  State 
engineer  and  the  construction  is  under  the  joint  supervision  of 
tbe  State  board  of  irrigation  and  the  board  of  county  commis- 
eioners.  A  State  levy  of  one-fifth  of  1  mill  on  the  dollar  con- 
stitutes the  "State  aid  bridge  fund." 

The  State  board  of  irrigation,  highways  and  drainage  is  em- 
powered to  advise  with  county  boards  on  highways  and  brit^es. 
The  board  is  authorized  to  establish  an  advisory  bosjd  of  three 
members  to  supervise  the  expenditure  of  any  funds  that  may  be 
provided  by  the  federal  government  for  highway  and  bridge 
construction. 

NEVADA 

A  law  passed  by  tbe  l^;islature  of  Nevada,  and  approved  by 
tbe  governor  March  16,  1911,  provides  that  the  State  engines 
shall  have  general  supervision  of  road  worii  carried  on  by  con- 
vict labor.  An  appropriation  of  {20,000  was  made  to  cover  tbe 
work,  which  was  more  in  the  nature  of  an  experiment  with  con- 
vict labor  than  of  expecting  any  lai^e  results  from  so  small  an 
appropriation.  No  appropriation  was  made  by  the  last  legis- 
lature to  continue  tbe  road  work  with  convict  labor.  A  brief 
outline  is  all  that  can  be  given,  regarding  the  road  work  under 
State  supervision  for  the  period  of  Idl  1-1912.  The  above  statis- 
tics, of  coiu'se,  may  be  used  to  head  the  report. 

On  June  1,  1911,  work  was  commenced  on  a  State  highway 
between  tbe  cities  of  Carson  and  Reno;  about  IJ  miles  of  stand- 
ard macadam  road  was  constructed  on  the  Carson  end  of  the 
road;  about  6  miles  of  road  shaped  and  filled  on  tbe  Reno  end 
of  the  road.  The  type  of  construction  used  on  the  Reno  end 
of  the  road  was  macadam,  using  a  rock  which  was  found  about 
S  miles  from  Reno  and  which  proves  to  be  an  excellent  road 
material.  A  total  of  about  20  miles  of  the  road  was  repaired 
to  ramit  of  fast  auto  travel  the  entire  distance.  (Approved 
by  W.  M.  Kearney,  State  engineer.) 

NEW  HAMPSHIRE 

The  governor  and  council  have  authority  to  appoint  a  State 
engineer  and  necessary  assistants  and  fix  their  compensation. 
The  governor  and  council  shall  act  upon  all  applications  for  State 
aid  and  apportion  the  aid  among  the  counties,  cities,  and  towns 
mttt-ing  application.  The  State  engineer,  under  authority  of 
the  Eoveroor  and  council,  prepares  plans  and  specifications  for 
all  State  aid  road  work.  The  governor  and  council,  through 
the  State  en^eer,  are  required  to  dee^piate  for  improvement 
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three  contiiiuous  bighwaTV  known,  respectirely,  u  the  Bast 
Side  Road,  the  Merximac  Valley  Road,  and  the  West  Side  Road. 
On  these  roads  the  towns  receive  at  least  dollar  for  dollar  from 
the  State  and  additional  amoimts  aa  governor  and  council  may 
decide.  The  legislature  of  1913  provided  for  an  east  and  west 
route  and  appropriated  $100,000,  and  the  Osaipee-Meredith 
route  with  an  appropriation  of  (25,000. 

Aside  from  the  State  highways  the  State  grants  ud  to  the 
towns  on  the  following  plan : 

Each  town,  out  of  the  money  raised  for  highway  purposes, 
shall  set  aside  the  following  amount  for  the  improvement  of  its 
highways  under  the  supervision  of  the  State  engineer:  Towns 
having  a  valuation  of  lees  than  $2,000,000,  11  on  each  $1000 
valuation;  towns  of  $2,000,000  and  less  than  $3,000,000  valua- 
tion, 76  cents  on  each  $1000  valuation;  towns  of  $3,000,000 
and  less  than  $5,000,000  valuation,  50  cents  on  each  $1000  valua- 
tion; tDwns  of  $5,000,000  and  less  than  $15,000,000  valuation, 
33j  cents  on  each  $1000  valuation;  towns  from  $15,000,000  and 
upward  valuation,  25  cents  on  each  $1000  valuation ;  counties 
in  which  are  located  unincorporated  towns,  $1  on  each  $1000 
valuation.  If  a  town  desires  State  aid  for  permanent  Improve- 
ment in  addition  to  the  improvement  provided  by  the  forgoing 
method,  it  shall  raise  an  additional  amount  equal  to  50  per  cent 
of  this  sum  and  then  make  application  for  State  aid.  They  shall 
then  receive  for  each  additional  dollar  so  set  apart  the  following 
amounts:  Towns  having  a  valuation  of  lees  than  $100,000,  $3 
for  each  $1  eo  set  apart;  $100,000  imd  less  than  $150,000,  $1.25 
for  each  $1 ;  $250,000  and  leas  than  $500,000, 60  cents  for  each  $1 ; 
$500,000  and  leas  than  $1,000,000,  40  cents  for  each  $1;  $1,000,- 
000  and  less  than  $3,000,000,  25  cents  for  each  $1;  $3,000,000 
and  upward,  20  cents  for  each  $1. 

The  amounts  thus  set  aside  by  the  towns,  respectively,  con- 
stitute a  joint  fund  for  permanent  improvement.  After  plans 
and  8pecifit»tion8  have  been  approved  by  the  State  engineer 
the  governor  and  council  may  permit  the  town  to  execute  the 
work  if  it  desires  to  do  so;  otherwise  the  work  shall  be  let  to  the 
lowest  bidder. 

The  State  road  funds  for  trunk  lines  are  provided  by  State 
bonds  bearing  not  to  exceed  3)  per  cent  interest.  A  direct  ap- 
propriation is  made  annually  for  paying  interest  and  installments 
on  the  bonds.  The  r^ular  State  aid  not  on  trunk  lines  is  met 
by  current  appropriations.  The  law  provides  that  65  per  cent 
of  the  fees  and  fines  from  motor  vehicles  shall  be  used  for  main- 
tenance of  trunk-line  roads  and  35  per  cent  for  maintenance  of 
State  aid  roads  cot  on  trunk  lines.  (Approved  by  6.  Percy 
Hooker,  State  superintendent  of  highways.) 
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NEW  JERSEY 

The  State  highway  commiBsioD  consistB  of  the  goveroor,  pres- 
ident of  the  senate,  speaker  of  the  bouse  of  assembly,  the  State 
treasurer,  who  serve  without  compeasatioD,  and  the  commis- 
sioner  of  public  roads. 

The  coDimiBsion  is  required  to  establish  a  continuous  State 
highway  system  of  improved  main  traveled  roads  connecting 
counties,  cities,  seaside  resorts,  lai^e  centers  of  population,  out- 
lets at  the  boundaries  of  the  State,  the  Ocean  Highway,  and  the 
Delaware  River  Drive,  and  the  State  commissioner  of  public 
roada  is  directed  to  submit  to  the  commission  a  map  showing 
the  proposed  system,  the  aggregate  mileage  of  which  shall  not 
exceed  1500  mUes. 

The  commisbioner  of  public  roads  is  appointed  by  the  governor 
for  three  years.  His  staff  is  composed  of  civil-service  employees 
who  hold  office,  unless  removed  for  cause;  a  State  highway  ei^- 
neer  who  is  chief  engineer;  and  four  division  engineers,  ten  regular 
inspectors  and  six  foremen  who  are  intended  to  form  the  nucleus 
for  a  trained  corps  of  inspectors.  In  addition  to  this  force  the 
commissioner  may  appoint  a  local  supervisor  or  inspector  when 
neceesary  on  each  contract  at  compensation  of  $3  per  diem. 

The  State  commissioner  of  pubUc  roada  is  directed  to  take 
charge  of  the  construction,  improvement,  and  maintenance  of 
the  State  highways  comprising  the  State  highway  system,  all 
such  work  to  be  done  at  the  expense  of  the  State,  the  plans  and 
specifications  to  be  prepared  by  the  State  highway  department 
and  supervision  to  be  exercised  by  the  department. 

The  commissioner  of  public  roads  is  intrusted  with  the  execu- 
tion of  the  law  granting  State  aid  in  the  improvement  of  high- 
ways, such  highways  being  in  addition  to  the  State  highways. 
The  commissioner,  after  conference  with  the  board  of  chosen 
freeholders  in  respective  counties  and  other  local  authorities, 
paaaes  upon  requests  for  aid  in  road  improvement.  The  surveys, 
plans,  estimates,  and  specifications  are  made  locally,  but  must 
be  approved  by  the  State  commissioner  of  public  roods  before  the 
local  authorities  advertise  for  bids.  Later  the  contracts  and 
bonds  are  examined  and  approved  by  the  commissioner  before 
work  begins.  After  the  work  has  been  completed  to  the  satis- 
faction of  the  local  authorities  a  written  statement  with  detailed 
coflt  data  is  submitted  to  the  conunissioner,  and  if  after  inspec- 
tion it  is  approved  by  him  the  State's  portion  of  the  cost,  amount- 
ing to  40  per  cent,  is  sent  to  the  county. 

After  &a&\  approval  by  the  State  commissioner  of  public  roads 
ouch  roads  BhiJl  thereafter  be  county  or  municipal  roads,  to 
be  maintained  by  the  county  board  of  freeholders  and  the  county 
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BuperriMT  or  by  the  township  or  municipal  officofl.  If  the 
county  fuls  to  repair  the  road  vithin  60  days  after  notice  in  writ- 
ing by  the  State  commiasioner,  he  shall  certify  such  neglect  to 
the  State  comptroller,  who  shall  withhold  payment  to  the  county 
of  any  money  that  may  be  apportioned  to  it  until  such  repairs 
are  nude.  The  State  road  fund  includes  appropriations  made 
by  the  legislature  and  the  receipts  from  motor  vehicle  licenses 
and  fines. 

The  commissioner  of  public  roads  may  grant  aid  in  tbe  con- 
struction of  bridges  on  roads  being  improved  to  the  extent  of 
20  per  cent  of  their  cost,  otherwise  the  State  takes  no  part  in 
tbe  cost  of  building  or  maintaining  bridges,  the  only  exception 
being  the  bridge  over  the  Raritan  River  to  Perth  Amboy,  for 
tbe  maintenance  of  which  the  State  pays  one-third  in  accord- 
ance with  the  terms  of  a  statute  passed  in  1912.  (Approved 
by  Col.  E.  A.  Stevens,  State  highway  conuniBsioner.) 

NEW  MEXICO 

The  State  highway  commission  consists  of  the  governor,  tbe 
commissioner  of  pubuc  lands  and  the  State  engineer,  all  of  whom 
serve  without  compensation.  The  commission  is  required  to 
meet  four  times  a  year,  in  January,  March,  June  and  Septem- 
ber, and  hold  such  speciid  meetings  as  they  consider  neceasaiy. 
The  commission  has  general  supervision  of  all  highways  and 
bridges  constructed  or  maintained  wholly  or  partly  by  the  aid 
of  State  money.  The  commission  is  required  to  construct,  pre- 
pare and  maintain  at  the  expense  of  the  State  either  wholly  or 
m  part  such  public  roads  aa  best  serve  the  interest  of  tbe  general 
public,  looking  to  the  construction  and  maintenance  of  a  com- 
plete system  of  highways.  The  commission  is  directed  to  investi- 
gate the  needs  of  tbe  various  localities  and  to  codperate  with  the 
various  boards  of  county  oonuniBsionere  in  road  construction. 

In  order  to  provide  State  aid  fund  an  annual  tax  is  levied  not 
to  exceed  1  mill  on  each  dollar  of  taxable  property,  the  sum  thus 
realised  to  be  turned  over  to  the  State  treasurer  and  constitute 
the  road  fund  which  is  subject  to  the  orders  of  the  highway 
eommisaion. 

The  commission  is  required  to  make  an  annual  report  on  or 
before  January  1. 

The  State  engineer  is  the  engineer  of  the  highway  commis- 
sion, and  subject  to  its  orders,  has  supervision  of  the  constnictioa 
and  maintenance  of  all  highways  and  bridges  under  tbe  State 
aid  act  and  also  has  supervision  of  all  county  bridges  built  by 
contract  where  the  amount  exceeds  $1000.  No  bridge  costing 
more  than  SIOOO  shall  be  constructed  until  the  State  engineer 
fint  ^proves  the  site,  the  contract  and  specifications. 
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Tbe  oommiBBioii  is  authoriied  to  do  educational  and  inveBti- 
gative  voA. 

In  extending  State  aid  preference- is  to  be  given  by  the  com- 
miasion  to  those  counties  which  shall  contnbute  an  amount 
at  least  equal  to  that  appropriated  by  the  conusifleion. 

Certain  specific  State  roads  are  provided  for  by  State  legis- 
lation. 

Tbe  State  highway  conuniflsion  is  required  to  appoint  in  each 
county  a.  ooun^  road  board  of  three  members  to  serve  without 
compensation  and  to  hold  office  for  a  period  of  three  years  sub- 
ject  to  removal  by  the  commission  for  cause.  The  county  road 
boards  are  required  to  make  an  annual  report  to  the  State  high- 
way commission.  The  county  road  boards  have  full  charge  of 
road  funds  in  their  respective  counties.  The  position  of  road 
sopervisor  was  abolidied  in  1912. 

NEW  YORK 

The  State  commission  of  highways  consists  of  a  sin^e  com- 
miamoner  who  is  appointed  by  the  governor  with  tbe  consent  of 
the  senate  for  a  period  of  five  years. 

The  commissioner  of  highways  appoints  a  secretary,  auditor, 
and  three  deputy  ctnnmisaioners.  Each  of  tiie  deputy  com- 
mianoners  has  bad  practical  expoioioe  in  the  actuu  building, 
Gonsbuction,  and  maintenance  of  highwajrs  and  is  fomiliar  wi^ 
the  operations  and  effect  of  State  statutes  relating  to  highways 
and  bridges. 

The  first  deputy  >s  &  practical  civil  engineer,  whose  duties  re- 
late to  the  plans,  specifications,  and  execution  of  all  oootracte 
awarded  by  the  department. 

The  second  deputy's  duties  relate  to  the  maintenance  of  State 
and  county  highwajrs,  and  the  third  deputy's  duties  relate  to 
the  improvement  and  maintenance  of  town  highways  and  bridges. 
Tbe  commissioner  has  general  supervision  of  highways  and 
bridges  constructed  or  maintained  m  whole  or  in  part  by  the 
aid  of  State  money'  aids  district,  county,  and  town  superintend- 
ents by  advice  and  information;  investigates  metfaoos  of  road 
construction  and  maintenance;  compiles  statistics,  including 
highway  map  of  the  State;  holds  public  meetings,  etc.  The  State 
is  divided  by  the  commission  into  not  more  uum  nine  divisions, 
each  in  obar^e  of  a  division  engineer  who,  under  the  direction  of 
ttie  commission,  makes  surveys,  plans,  specifications,  and  esti- 
mates for  the  construction  and  nuunt^iuice  of  highways  in  tuF 
divinon  constructed  whol^  or  in  part  by  the  aid  of  State  money. 
All  State  and  county  highways  on  which  the  State  expends  money 
are  inspected  annually  and  a  report  prepared  showing  their  con- 
dititm,  the  improvements  neoeasaiy,  and  the  estimated  cost, 
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and  a  report  made  umutdly  to  the  legialatiire  aettii^  forth  the 
amount  required  for  maintenance  for  the  ensuing  year. 

If  the  board  of  superrisora  of  any  county  fail  to  appoint  a  county 
superintendent  of  roads,  the  State  highvay  commiBaion  is  author- 
ised to  appoint  such  superintendent  from  the  eligible  list  of  the 
county  and  fix  his  salary,  or  place  such  county  in  a  district  with 
other  counties  and  appoint  a  district  superintendent.  These 
district  and  county  Baperintendent«  are  subject  to  the  regulations 
of  the  State  highway  conunismon.  The  town  superintendent 
of  highways,  elected  biennially,  is  also  subject  to  the  regulations 
of  the  State  commission  of  highways  and  is  required  to  report 
annually  to  the  district  or  county  superintendent. 

The  highways  of  the  State  are  divided  into  four  classes,  namely. 
State  h^hways,  improved  and  maintained  at  the  sole  expense 
of  the  State;  county  highways  improved  and  maintained  at 
the  joint  expense  of  the  State,  county  and  town;  county  roads 
improved  and  maintained  by  the  county;  and  town  highways 
improved  and  maintained  by  the  town  with  the  (ud  of  the  State. 

The  system  of  State  highwajns  is  defined  by  law  and  the  routes 
described.  Such  highways  are  to  be  improved  from  the  funds 
from  the  sale  of  State  bonds.  The  board  of  supervisors  of  any 
county  may  request  that  a  certain  designated  highway  be  im- 
proved as  a  county  or  State  highway.  If  the  State  commission 
of  highways  approves  the  request,  it  shall  cause  the  division  en- 
gineer to  prepare  plans  and  spetafications,  which  are  then  sent 
to  the  division  or  county  superintendent,  who  persoo^ty  exam- 
ines the  highway  and  makes  Us  recommendation  te  the  commis- 
sion. The  commission  may  then  finally  adopt  the  plans  and 
estimates  and,  if  it  be  a  State  highway,  advertise  for  bids -and 
award  contracts.  If  it  be  a  county  highway,  the  plans  and  esti- 
mates are  transmitted  to  the  boajrd  <^  supervisorB  for  final  ap- 
proval. 

The  performance  of  every  contract  for  State  and  oounty  high- 
ways is  under  the  supervision  and  control  of  the  State  com- 
missioner of  highways.  When  the  board  of  supervisors  of  a 
county  requests  the  improvement  of  a  county  highway  it  shall 
make  impropriation  of  the  county's  share  of  the  cost  of  such 
improvement.  After  final  payment  under  contract  the  State 
commisuon  files  a  statement  of  cost  with  the  county  treasurer, 
who  thereupon  pays  upon  the  request  of  the  commission  the 
county's  share  as  follows:  2  per  cent  of  the  cost  of  each  SIOOO  of 
assessed  valuation  of  real  and  personal  property  in  the  county 
'or  each  mile  of  public  highway  in  such  county,  not  to  exceed 
in  per  cent  of  the  cost  for  the  county.  The  maintenance  of 
State  and  county  highways  is  uiuler  the  direct  supervision  of 
the  commisaitm,  which  also  has  authority  to  provide  for  a  lys- 
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tern  of  patrol  of  highways,  the  patrolmftn  to  be  appointed  by 
the  State  eommisBioner  of  highways.  Each  town  pays  for  the 
nuuntenaace  of  State  and  county  highways  annually  $50  for  each 
mHe  of  said  highway  within  the  town. 

The  State  annually  contributes  to  the  expense  of  maintenance 
of  county  roads  which  have  been  constructed  without  expense 
to  the  State  50  per  cent  of  the  amount  appropriated  by  the  county 
for  the  maintenance  of  such  roads. 

The  State  contributes  to  town  highways  on  the  following  basis: 
(1)  Where  the  assessed  valuation  of  the  town  is  less  thsji  $5000 
for  each  mile  of  highway  in  such  town,  outside  of  incorporated 
villages,  an  amount  eqiud  to  the  amount  of  taxes  raised  for  high- 
ways; (2)  where  the  assessed  valuation  is  S5000  or  over  and  less 
thw  $7000  per  mile  an  amount  equal  to  90  per  cent  of  such  taxes; 
(3)  where  the  aasessed  vtduatiou  is  $7000  or  over  and  less  than 
$9000per  mile  an  amount  equi^  to  80  per  cent  of  such  taxes;  (4) 
$9000  or  over  and  less  than  $11,000,  an  amount  equal  to  70  per 
cent;  (5)  $11,000  or  over  and  less  than  $13,000,  an  amount  equal 
to  60  per  cent;  (6)  $13,000  or  over,  an  amount  equal  to  50  per 
cent.  No  town  shall  receive  in  one  year  an  average  of  more  than 
$26  per  mile  for  the  total  mileage  of  roads  outside  of  incorporated 
villages,  and  the  amount  which  is  raised  by  local  taxation  shall 
be  auoh  as  will,  when  added  to  the  amount  received  from  the 
State,  be  not  less  than  $30  for  each  mile  of  highway  in  the  town. 

A  State  bond  issue  of  $50,000,000  was  authorized  in  1906  and 
an  additional  State  bond  issue  of  $50,000,000  in  1912.  The  bond 
inue  was  originally  intended  for  the  impravement  of  a  system  of 
county  highways  a^regating  8,380  miles,  and  to  this  was  added 
a  aystem  of  State  highways  a^regating  3,617  miles.  The  re- 
cent $50,000,000  bond  issue  is  to  be  expended  as  follows:  $20,000,- 
000  for  the  construction  and  improvement  of  State  highways 
and  $30,000,000  for  the  construction  and  improvement  of  county 
highways.  The  apportionment  among  the  counties  is  on  the  basts 
of  population,  the  measured  mileage  of  public  highways  outaide 
of  cities  and  villages,  and  the  total  area,  each  factor  having  a 
weii^i  of  one-third.  Direct  appropriations  are  made  by  the 
leg^ature  for  maintenance.  ^Ai^roved  by  R.  K.  Fuller,  secre- 
tary, oommission  of  highways.) 

NORTH  CAROLINA 

This  State  does  not  make  any  direct  appropriation  for  high- 
way hnprovement  but  the  State  geological  board  ia  authorised 
to  make  investigations  and  give  advice  concerning  highway  im- 
provement; and  an  annual  appropriation  of  $5000  has  been  made 
for  Uiib  purpose. 
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l^e  legiaUture  of  1913  authorixed  the  working  of  State  con- 
viotB  on  two  special  highways  in  the  State:  one  in  Henderson 
County,  known  as  the  Hickory  Nut  Gap  Road,  7.2  miles  long, 
of  which  five  miles  have  been  completed;  and  one  in  Madison 
County  as  a  link  of  the  Central  H^hway,  15  miles  long,  of  which 
7  miles  have  been  completed.  (Approved  by  Dr.  Joseph  Hyde 
Piatt,  State  geologist.) 

NORTH  DAKOTA 

At  the  genetal  election  on  November  3,  1914,  an  amendment 
to  the  constitution  was  adopted,  providii^  that  the  State  may 
grant  aid  in  the  construction  and  improvement  of  public  h^ways. 

The  State  law  provides  that  inmates  of  the  State  penitentiary 
may  be  used  upon  the  public  highways.  However,  no  convict 
labor  has  been  used,  for  the  reason  that  all  of  the  convicts  are 
needed  to  keep  the  regular  industries  of  the  penitentiary  in  opera- 
tion. 

The  members  of  the  State  highway  commission,  consisting 
of  the  governor,  the  State  ei^ineer,  and  one  other  member  to 
be  appointed  by  the  governor,  serve  without  extra  compensation. 
It  is  their  duty  to  prepare  plans  and  specifications  and  super- 
intend the  construction  of  any  roads,  when  requested  by  any 
board  having  jurisdiction  over  such  roads,  and  to  give  advice, 
assistance  and  supervision  with  regard  to  road  construction 
throughout  the  State,  as  time  and  conditions  permit,  and  as  the 
rules  and  regulations  of  the  commission  may  prescribe;  to  have 

E>repared  maps  of  the  various  counties  showing  the  roads  and 
ocation  of  bridges  and  culve  ts,  and  showii^  roads  on  which 
is  is  proposed  to  utilize  State  funds  whenever  such  funds  may  be 
available.  They  shall  also  isaue  bulletins  containing  advice  and 
suggestions,  and  the  law  ctmceming  highway  construction,  from 
time  to  time,  as  they  shall  deem  practicable. 

It  is  the  duty  of  the  State  engineer,  when  requested  by  any 
board  of  county  commissioners  or  township  supervisors,  to  pre- 
pare plans  for  the  construction  of  any  bridges  or  culverts,  or  to 
exanmie  and  report  on  existing  bridges  or  culverts,  chaiging  to 
the  county  or  township  for  which  such  work  is  done,  the  actual 
and  necessary  expenses  and  the  cost  of  the  work.  (Approved 
by  Jay  W.  Bliss,  State  engineer.) 

OHIO 

The  State  highway  commissioner  is  appointed  by  the  governor, 
and  holds  office  for  four  years.  He  is  required  to  be  a  competent 
civil  engineer  and  experienced  in  construction  and  maintenance 
of  roads  and  bridges.    He  is  required  to  appoint,  subject  to  the 
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approval  of  the  governor,  three  deputy  highway  commisaioDers, 
no  more  than  one  of  whom  shall  be  of  the  same  political  party 
aa  himself,  who  shall  be  competent  civil  engineere  and  serve 
during  the  pleasure  of  the  commissioner.  The  highway  depart- 
ment la  required  to  be  divided  into  three  bureaus,  i.e.,  the  bureau 
of  construction,  the  bureau  of  maintenance  and  repair,  and  the 
bureau  of  bridges,  each  to  be  in  charge  of  a  deputy.  The  State 
highway  commissioner  may  appoint  the  following  division  engi- 
neers: Four  in  the  bureau  of  construction,  two  in  the  bureau  of 
maintenance  and  repair,  and  two  in  the  bureau  of  bridges.  He 
may  also  appoint  as  many  additional  division  engineers  as  may 
become  necessaiy  to  carry  out  the  provisions  of  the  law. 

The  State  highway  commissioner  has  general  supervision  over 
the  oonstructiou  and  maintenance  of  highways  and  bridges  which 
are  constructed  or  maintained  by  the  aid  of  State  money.  He  is 
required  to  advise  with  county  commissioners  and  prepare  plans, 
specifix^tionfi  and  estimates  for  local  roads  when  retjuested  to  do 
so  by  the  county  commisBioners.  He  shall  make  mquiries  into 
the  methods  of  road  and  bridge  construction  throughout  the 
United  States,  prepare  bulletins,  etc.  He  is  authorized  to  call 
meeting  in  each  county  of  the  State  and  give  instruction  in  road 
and  bndge  building,  maintenance,  and  repair,  and  the  county 
commissioners,  coimty  engineers,  and  township  road  district 
officers  are  required  to  attend,  and  are  paid  their  regular  per  diem 
allowance  for  the  actual  time  they  spend  in  attending  the  meet- 
ings. He  is  also  authorized  to  run  a  car  for  demonstrating 
methods  of  construction  and  maintenance.  The  equipment  of 
the  Ohio  State  University  may  be  used  by  the  State  highway 
oonmiissioner  in  invest^ting  the  chemical  and  physical  character 
of  road  and  bridge  material,  ^  the  president  of  the  university  con- 
sents. The  State  highway  commissioner  is  authorized  to  main- 
tain inter-counly  highways,  main  market  roads,  bridges,  and 
culverts  constructed  by  the  aid  of  State  money,  or  taken  over 
by  the  State,  and  the  State  may  pay  the  entire  cost  thereof. 

In  the  granting  of  State  aid  for  road  improvement  or  inter- 
couoty  h^ways,  applications  are  made  by  county  officials  to 
the  State  h^way  commissioner  and  approved  or  disapproved 
by  him.  If  he  approves  the  application,  he  shall  cause  a  map 
to  be  made  and  plans  and  specifications  prepared,  including 
bridges  and  culverts.  He  shall  then  prepare  estimates  uid  trans- 
mit a  copy  to  the  county  commissioners.  If  they  approve  the 
construction  of  the  road,  they  shall  so  notify  the  State  highway 
coDunissioner,  and  he  shall  advertise  for  bids,  and  subject  to  the 
approval  of  the  county  commissioners,  award  the  contract  to 
the  lowest  respcosible  bidder.  Upon  the  completion  of  the  work 
the  State  highway  oommissioDer  shall  ascertain  the  coet  and  appor- 
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tion  the  same  on  the  following  basis:  60  per  cent  by  the  State,  26  per 
cent  by  the  county,  15  per  cent  by  the  township,  and  10  per 
cent  by  the  abutting  property  owners.  The  State's  share  is 
payable  from  the  unexpended  balances  remaining  to  the  credit 
of  a  county  from  the  money  appropriated  by  the  general  assem- 
bly, or  from  the  State  highway  improvement  fund,  provided  by 
an  annual  levy  of  three-tenths  mill  on  all  the  taxable  property  of  the 
State,  first  available  in  1914.  Seventy-five  per  cent  of  all  money 
raised  by  said  levy  shall  be  applied  to  the  maintenance  of  tt^ 
State  highway  department  and  for  the  construction,  improvement, 
maintenance  and  repair  of  an  inter-county  system  of  highways 
in  the  State.  Twenty-five  per  cent  of  all  moneys  raised  by  said 
levy  shall  be  used  for  the  construction,  improvement,  main- 
tenance and  repair  of  certain  main  market  roads  in  the  State, 
and  the  same  shall  be  located  along  and  upon  the  route  or  poiv 
tions  of  said  inter-county  highways. 

The  construction,  improvranent,  maintenance  and  repair  of 
the  main  market  roads  may  be  begun  at  any  point  and  shall 
be  executed  in  such  manner  and  method,  with  such  road  materials 
and  in  accordance  with  such  plans,  details  and  specifications, 
as  may  be  adopted  by  the  State  highway  commissioner  with  the 
approval  of  the  governor;  and  as  to  such  main  market  roads 
there  shall  be  no  necessity  for  petitions  being  presented  uid 
filed  aa  in  other  improvements  and  no  procedure  for  constructions, 
improvement,  maintenance  and  repwrs  of  roads  as  is  provided 
for  in  any  other  act  or  acts  of  the  general  assembly  shall  apply 
to  such  main  market  roads. 

The  highway  commissioner  shall  have  power  to  purchase  such 
equipment  and  materials  and  employ  such  labor  as  may  be  deemed 
necessary  to  execute  with  skill  and  economy  any  work  upon  said 
main  market  roads  without  letting  contracts  for  the  same  at  pub- 
lie  bidding;  and  he  is  further  authorized  to  use  convict  labor  in 
the  building  of  said  main  market  roads. 

For  the  purpose  of  providing  a  fimd  for  the  payment  of  the 
proportion  of  the  cost  and  expense  to  be  paid  by  the  county  for 
the  construction,  improvement,  maintenance  or  repair  of  State 
highways,  the  county  commissioners  are  authorized  to  levy  a 
tax  not  exceeding  I  mill  upon  all  taxable  property  ot  the  county. 
Said  levy  shall  be  in  addition  to  all  other  levies  authorised  by 
law,  for  county  purposes,  subject  however  to  the  mnrimnm  limittt- 
tion  upon  the  total  a^regate  amount  of  all  levies  in  force. 

For  the  purpose  of  providing  a  fund  for  the  payment  of  the 
proportion  of  the  cost  and  expense  to  be  paid  by  the  township  or 
townships  for  construction,  improvement,  maintenance  or  repair 
of  State  highways,  the  county  oommisaionerB  or  township  trustees 
are  authdniEed  to  levy  a  tax  not  exceeding  3  mills  upon  idl  taz- 
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able  property  of  the  township  oc  townabips  in  whioh  aueh  road 
improvement  is  situated,  in  whole  or  in  part.  Such  levies  shall 
be  in  addition  to  all  other  levies  authorized  by  law  for  township 
purposes,  subject  however  to  the  maximum  limitation  upon  the 
total  aggregate  amount  of  all  levies  in  force. 

The  commissioners  of  a  county  may,  by  a  properly  certified 
resolution  setting  forth  that  the  public  interests  demand  the 
improvement  of  a  certain  highway,  described  therein,  make  appli- 
cation to  the  State  highway  commissioner  for  aid  from  a  State 
appropriation,  or  from  any  fund  available,  for  the  oonstruction 
and  repair  of  inter-county  highways.  Such  application  must 
be  made  prior  to  January  1,  preceding  the  date  when  such  appro- 
priation becomes  available,  and  shall  not  include  any  portion  of 
a  highway  within  the  limits  of  a  municipality.  If  the  county 
commissioners  have  applied  prior  to  January  1  and  upon  examina- 
tion of  the  application  by  the  State  highway  conunissioner,  it  is 
found  to  be  irregular,  it  shall  be  his  duty  to  immediately  notify 
the  board  of  county  commissioners  and  request  that  they  make 
the  proper  correction  or  amend  the  petition  and  return  the  same 
to  the  office  of  the  State  highway  commissioner  on  or  before 
the  first  of  February  next  succeeding.  If  the  county  commis- 
sioners have  not  made  use  of  the  apportiomnent  of  such  county 
on  or  before  the  Erst  day  of  May  next  succeeding,  then  the  State 
highway  commissioner  shall  enter  upon  and  construct,  improve, 
maintam  or  repair  any  of  the  inter-county  highways  or  parte 
thereof  of  said  county,  either  by  contract,  force  account,  or  in 
such  manner  aa  the  State  highway  commissioner  may  deem  for 
the  best  interests  of  the  public,  paying  the  full  cost  and  expense 
thereof  from  the  said  apportionment  of  the  appropriation  to 
said  county  so  unused  as  aforesaid.  Any  part  of  the  apportion- 
ment to  a  county  remaining  unexpended  shall  remain  to  the 
credit  of  such  county  and  be  available  for  the  succeeding  year 
as  herein  provided. 

Upon  the  receipt  of  an  approval  of  an  application  from  the  State 
h^way  commissioner,  together  with  proper  plans,  maps,  and 
specifications,  the  county  conunissionera  or  township  trustees 
may,  by  a  majority  vote,  adopt  a  resolution  authorieing  said 
highway  to  be  constructed,  transmitting  a  copy  of  such  resolu- 
tion to  the  State  highway  commissioner.  If  the  lines  of  a  pro- 
posed highway  deviate  from  those  of  an  existing  highway,  the 
officials  making  application  must  provide  the  requisite  right  of 
way,  and  secure  proper  releases  of  damages,  prior  to  the  com- 
mencement of  the  work. 

The  county  commissioners  may,  upon  the  petition  of  the  owners 
of  25  per  cent  or  more  of  the  Imeal  feet  of  adjacent  property, 
Older  the  improvement  of  a  public  road,  or  section  thereof,  at 
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least  one  mile  in  length,  or  less  than  1  mile  if  it  is  an  extennoD 
or  connected  with  a  pennanentty  improved  street  or  highway 
of  imfHVved  construction.  And  they  may  require  that  the 
township  or  townships  through  which  such  roa^  extend  sh^ 
pay  25  per  cent  of  the  cost,  excepting  bridges  and  culverts;  and 
that  the  trustees  thereof  shall  approve  the  same.  The  county 
commissioners  by  resolution  may  relieve  the  township  or  property 
owners  from  any  aesesament.  If  more  roads  are  petition^  for 
than  can  be  constructed  in  any  one  year,  the  State  highway  com- 
missioner and  the  county  commissioners  shiJl  deci<&  upon  the 
road  to  be  first  improved,  having  in  mind  the  importance  of  such 
road  to  the  county  or  township. 

No  contract  for  road  improvement  unless  otherwise  provided 
sb^  be  let  until  the  county  commissioners  shall  enter  into  agree- 
ment to  assume  their  share  of  the  coat. 

The  county  commissioners  of  any  county  may  waive  any  or 
all  of  the  apportionment  of  the  expense  of  highway  improvement 
to  be  paid  by  townships  or  abutting  property  owners,  and  assume 
any  port  or  all  of  the  cost  of  such  road  improvement;  and  the 
township  trustee  Quiy,  in  Uke  manner,  waive  any  or  ah  the  ap- 
portionment of  the  expense  to  be  paid  by  the  county  or  abutting 
property  owners,  and  assume  any  part  or  all  of  the  cost  of  such 
road  improvement  in  excess  of  the  amount  received  from  the 
State.  (Approved  by  James  R.  Marker,  State  highway  oom- 
missioner.) 

OKLAHOMA 

Under  a  constitutional  amendment  the  lefpalature  established 
in  1911  a  State  department  of  highways  consisting  of  a  State 
highway  commissioner  to  be  appointed  by  the  governor  and  to 
htud  office  for  four  years.  The  conunissioner  is  required  to  have 
a  rec(%nised  knowledge  of  construction  and  maintenance  of  im- 
proved roads  and  receives  a  salary  of  (2500  and  actual  travelling 


The  commission  is  authorized  to  employ  an  assistant  engineer, 
such  clerical  force  as  may  be  necessary,  at  an  annual  expense 
not  to  exceed  $5000.  He  is  required  to  make  a  general  high- 
way plan  of  the  State,  collect  information,  prepare  standard 
specifications  and  plans,  and  give  advice  to  local  officials.  The 
local  officials  are  requiied  to  furnish  the  State  highway  com- 
missioner with  information  which  he  may  request.  The  State 
highway  department  is  maintained  through  a  fund  derived  from 
State  automobile  license  fees,  as  set  forth  in  the  chapter  on  auto- 
mobile legislation.  State  convicts  may  be  used  in  road  work 
as  explained  in  the  chapter  on  convict  labor  legislation.  (Ap- 
proved by  Sidney  Suggs,  State  highway  commissioner.) 
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OREGON 


The  1913  le^alature  paaaed  a  law  creating  a  State  highway 
eoDuniflfflon  which  oonsista  of  the  governor,  secretary  of  State, 
and  State  treasurer.  The  positioa  of  State  highway  engineer 
was  created,  at  a  salary  of  three  thousand  dotlara  per  year,  to 
be  appointed  by  the  State  highway  conmuasion. 

The  duties  of  the  commisBion  are  to  determine  a  system  of 
State  roads  and  to  construct  the  same  as  money  becomes  avail- 
able for  that  purpose.  The  highway  ei^ineer  is  required  to 
act  in  an  advisory  capacity  to  the  county  courts  of  the  different 
counties  in  the  oiatter  of  road  construction  and  maintenance, 
whenever  so  requested.  On  request  of  the  county  court  of  any 
county,  the  State  et^pneer  must  furnish  plana  and  specifications 
for  any  piece  of  proposed  road  construction,  or  any  bridge,  free 
of  all  ccwt  to  such  county.  (Approved  by  H.  L.  Bowlby,  State 
highway  engineer.) 

PENNSYLVANIA 

The  act  approved  May  31,  1911,  known  as  the  Sproul  Road 
Act,  provided  for  the  appointment  of  a  State  highway  com- 
missioaer,  two  deputy  State  highway  commissioners  (one  of 
whom  must  be  a  competent  civil  engineer),  an  auditor,  and  a 
chief  engineer.  These  appointments  are  made  by  the  governor 
of  the  Commonwealth  by  and  with  the  consent  of  the  senate. 
The  State  highway  commissioner  shall  appoint  an  engineer  of 
bridges;  50  superintendents  of  h^ways;  and  15  competent 
civil  engineers,  together  with  a  chief  clerk,  chief  draftsman,  asstst- 
aat  draftsmen,  and  a  force  of  clerks  and  stenographers. 

The  State  highways  commissioner  shall  cause  to  be  made  a 
survey  of  all  roads  of  the  State  and  a  general  highway  plui  of 
the  State.  He  shall  collect  statistics,  publish  maps  giving  a 
complete  road  survey  of  each  county,  and  may  be  consulted  by 
county,  city,  borough,  and  township  officials.  He  is  directed 
to  construct,  improve,  and  thereafter  maintain  at  the  Kcpense 
of  the  Commonwealth  the  highways  forming  the  system  of  State 
highways,  the  specifications  for  which  are  to  be  prepared  by  the 
S^te  highway  department. 

The  State  h^hway  system,  which  comprises  approximately 
8305  miles,  shall  be  under  the  exclusive  jurisdiction  of  the  State 
lughway  department,  and  shall  comprise  the  main  traveled  routes 
between  county  seats  and  principal  cities,  boroughs,  and  towns, 
and  the  main  traveled  routes  leading  to  the  State  Ime. 

Where  the  expense  of  constructiag  a  route  may  be  matorially 
lessened  by  a  change  of  location  from  that  at  present  defined, 
the  State  highway  commissioner  may,  with  the  approval  of  the 
governor,  change  the  location  of  such  a  route. 
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Where  a  toQ-road  company  controls  any  part  of  a  route  form- 
ing a  State  highway,  the  State  highway  commLseioaer  may  pui^ 
chase  said  toll  road  at  a  fair  and  reasonable  price,  to  be  approved 
by  the  governor. 

An  appropriation  of  $2,800,000  was  made  at  the  1913  session 
of  the  legislature  for  the  construction,  repair  and  maintenance 
of  the  State  hi^ways,  improved  and  unimproved,  for  the  two 
years  ending  June  1,  1915.  Also,  at  the  1913  session  of  the 
legislature,  there  was  a  bill  passed  creatir  g  additional  State  hi^- 
ways,  to  become  effective  June  1,  1015,  and  another  bill  making 
changes  in  the  now  existing  State  highways,  which  became  ef- 
fective the  date  of  approval,  July  22,  1913.  In  addition  to  the 
State  highway  system  State  aid  is  granted  for  the  improvement 
of  other  roads.  Counties,  townships,  or  boroughs  (aa  the  case 
may  be)  which  desire  State  aid  can  proceed  in  thefollowingmanner: 
The  township  supervisors  or  corerniissioners  or  borough  council 
of  the  township  or  borough  in  which  the  road  lies  shall  hrst  make 
petition  to  the  county  commissioners,  and  it  shall  then  be  the  duty 
of  the  county  commissoners  to  adopt  a  resolution  assuming  on 
behalf  of  the  county  its  share  of  the  cost  of  the  proposed  improve- 
ment. The  county  commissioners  shall  then  petition  the  State 
highway  department  for  State  aid,  the  cost  of  the  improvement  to 
be  pro  rated  among  the  townships  or  boroughs  (as  the  case  may 
be),  the  county,  and  the  State,  the  State  paying  50  per  cent  of 
the  cost  of  reconstruction,  the  county  and  township,  or  borough 
(as  the  case  may  be),  the  other  50  per  cent.  If  either  the  county, 
township,  or  borough  desire  to  act  independently  of  the  other, 
they  may  make  application  direct  to  the  State  highway  depart- 
ment and  agree  to  assume  50  per  cent  of  the  total  cost,  in  which 
event  the  other  50  per  cent  is  paid  by  the  State.  The  State  also 
pays  50  per  cent  of  the  cost  of  maintenance,  the  other  50  per  cent 
being  paid  by  the  township  or  borough  in  which  the  road  may  lie. 

The  State  aid  fund  is  apportioned  among  the  several  counties 
of  the  State  according  to  the  mileage  of  township  and  county 
roads.  An  appropriation  was  made  at  the  legislative  session  of 
1913  for  the  two  years  ending  June  1,  1915,  of  Sl,400,000,  cover- 
ing the  permanent  improvement  and  maintenance  of  State  aid 
roads.    (Approved  by  S.  D.  Foster,  chief  engineer.) 

RHODE  ISLAND 

The  State  board  of  public  roads,  consisting  of  five  persons, 
one  from  each  county,  la  appointed  by  the  governor  for  a  term 
of  five  years.  The  board  has  direct  control  of  the  expenditure 
of  all  appropriations  by  the  I^islature  for  road  improvement, 
and  baa  supervision  over  the  construction  and  niaintenance  of 
all  State  ituids. 
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The  entire  cost  of  construotioii  and  maintenance  of  State 
roads  is  paid  by  the  State.  At  the  close  of  1912  there  were  294 
miles  of  State  roads  under  the  direct  control  of  the  State  board. 
A  State  bond  issue  of  $600,000  was  authorized  in  1906  to  bear 
3  per  cent  and  an  additional  bond  issue  of  $600,000  in  1909, 
the  proceeds  to  be  used  in  completing  the  system  of  State  roads. 
No  more  than  one-third  nor  leBs  than  one-seventh  of  the  available 
appropriation  in  any  year  shall  be  expended  in  any  one  county. 
The  proceeds  of  automobile  licenses  and  fines  are  used  for  the 
repair  of  State  roada  imder  the  direction  of  the  State  board  of 
public  roads. 

In  addition  to  the  State  highways,  State  aid  isgranted  as  follows : 

Whenever  any  town  shall  make  an  annual  appropriation 
equal  to  or  in  addition  to  the  Bum  of  20  cents  on  each  $100 
of  taxable  valuation,  and  whenever  the  electors  shall  vote 
that  said  appropriation  be  expended  under  the  direction  of  the 
State  board  of  public  roads  a  sum  of  money  equal  to  one-fifth 
of  the  moaeys  so  appropriated  by  any  town  is  annually  appro- 
priated by  the  State  for  the  care  and  maintenance  of  the  public 
fairways  and  bricks  of  said  towns. 

Iq  1912  legislation  was  enacted  providing  that  bridges  on 
State  roads  shall  be  mider  the  control  of  the  State  board  of  pub- 
lic roade.  (Approved  by  Peter  J.  Lannon,  clerk,  State  board  of 
public  roada.) 

SOUTH  CAROLINA 

The  State  does  not  grant  aid  and  has  no  highway  department 
but  considerable  amount  of  efficient  investigative  and  educational 
work  is  done  in  behalf  of  road  improvement  by  the  State  com- 
missioner of  agriculture,  Hon.  E.  J.  Watson. 

SOUTH  DAKOTA 

A  State  highway  department  was  established  in  July,  1913, 
consisting  of  a  commission  of  three  members,  without  salary. 
There  is  no  provision  in  the  road  laws  of  the  State  for  State  aid 
or  control  of  the  highways,  no  funds  being  provided.  The  work 
c^  the  coimaission  is  to  give  advice  and  conduct  educational  work. 


The  State  has  no  highway  department  and  grants  no  aid  to 
road  improvement. 

TEXAS 

The  State  has  no  highway  department  and  grants  no  aid  to 
toad  improvement. 
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UTAH 

The  State  road  conunisfiion  consists  of  the  governor,  the  State 
engineer,  the  State  treasurer,  one  member  of  the  faculty  of  the 
Agriculturid  College  of  Utah  and  one  member  of  the  faculty 
of  the  University  of  Utah  all  of  whom  serve  without  compensa- 
tion. The  commiBsion  selects  and  designates  the  roads  which 
comprise  the  system  of  State  roads;  has  charge  of  the  expendi- 
ture of  the  State  road  building  fund;  furnishes  plans,  8i>ecificatioQa 
and  estimates  on  application  of  the  county  commissioners;  pre- 
pares and  issues  a  manual  of  road  building  for  public  officials; 
gives  information  to  local  officials;  submits  report  biennially 
to  the  governor. 

An  appropriation  is  made  from  the  general  revenues  of  the 
State  for  the  construction  of  State  roads  such  appropriation 
to  be  expended  equally  in  each  county.  The  law  requires  coun- 
ties having  an  assessed  valuation  under  $2,000,000  to  duplicate 
one-fourth  of  the  amount  of  the  State  road  fund  appropriated 
by  the  State  for  said  county,  and  counties  having  an  assessed 
valuation  of  more  than  12,000,000  and  less  than  $4,000,000, 
duplicate  one-half  of  the  amount,  and  counties  having  an  assessed 
valuation  of  more  than  (4,000,000  duplicate  the  full  amount. 
Should  the  county  default  in  the  payment  of  its  proportion,  the 
State  road  commission  is  authorized  to  collect  the  amount  of 
default  from  any  moneys  due  said  county  in  the  hands  of  the 
State  treasurer.  Whenever  the  State  road  commission  decides 
to  improve  a  portion  of  the  road  in  any  county  the  county  com- 
missioners are  required  to  levy  a  special  road  tax  not  to  exceed 
5  mills  on  all  taxable  property  within  the  precinct,  the  amount 
thus  realized  to  be  used  m  connection  with  the  county  appro- 
priation and  the  State  road  buildii^  fund  but  not  in  lieu  of  the 
amount  to  be  appropriated  by  the  county. 

The  State  highway  commission  makes  all  plans,  specifications, 
and  estimates  for  the  improvement  of  State  roads,  and  awards 
contracta.  The  State  roads  in  each  county  are  to  be  kept  in 
repair  by  the  county. 

State  bonds  are  authorized  under  an  act  passed  in  1911  in  the 
sum  of  $260,000  to  be  expended  by  the  Stete  highway  com- 
mission. The  provisions  of  this  act  are  explained  in  the  chapter 
on  bond  issue  leraslation.  The  proceeds  from  motor  vehicle 
fees  are  also  applied  to  the  State  road  fund.  State  convicts 
may  be  worked  upon  the  State  roads.  Approved  by  E.  R.  Morgan, 
State  Highway  Engineer. 
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The  State  highway  commiBsioner  is  appointed  by  the  governor 
for  8  term  of  two  years,  and  has  control  over  the  expenditures 
of  all  moneys  appropriated  by  the  State  for  highway  purposes. 
He  shall  annuaDy  allot  the  same  to  the  town  road  commissionera, 
and  furnish  plans,  specifications,  and  advice.  He  appoints  not 
to  exceed  one  Bupervisor  for  each  county  to  assist  K'ni  in  the 
performance  of  his  duties.  The  State  highway  commissioner 
meets  the  road  and  street  commissioners  of  ^e  several  towns  and 
villages  at  least  once  annually,  and  these  commissioners  receive 
their  per  diem  and  necessary  expenses  for  attending  the  meetings. 

The  selectmen  and  town  commissioners  select  the  roads  on 
which  State  aid  shall  be  expended,  but  such  selection  is  subject 
to  the  approval  of  the  State  highway  commissioner.  The  select- 
men and  the  State  highway  commissioner  may  agree  upon  any 
plan  of  expenditure  deemed  best  in  any  such  town. 

A  State  highway  tax  of  5  cents  on  each  SlOO  is  annually  assessed 
and  the  amount  thus  derived  is  apportioned  to  the  towns  upon 
the  basis  of  the  road  mileage  therein,  which  shall  be  certified  to 
the  State  treasurer  by  the  selectmen.  A  direct  appropriation 
is  made  to  be  available  to  cities  and  towns,  excepting  mcoiix>i'ated 
villages,  as  follows:  When  a  town  shall  vote  to  raise  money  in 
addition  to  the  amount  required  by  law,  an  amount  shall  be 
apportioned  to  the  town  equal  to  the  excess  amount,  provided 
it  IB  not  less  than  $100  or  more  than  SIOOO  in  any  one  year. 

Automobile  fees  are  used  for  the  repair  of  main  highways  under 
the  direction  of  the  State  highway  commissioner. 

VIRGINIA 

A  State  highway  commissioner  is  appointed  hy  the  governor, 
with  the  consent  «f  the  general  assembly,  for  a  term  of  six  years. 
The  commissioner,  together  with  the  professors  of  civil  engineer- 
ing of  the  University  of  Vii^^inia,  the  Virginia  Military  Institute, 
and  the  Virginia  Polytechnic  Institute,  constitute  the  State 
highway  commission.  The  State  highway  commissioner  is 
required  to  be  a  citizen  of  the  State  and  a  civil  engineer  versed 
in  road  building. 

The  State  highway  commissioner  has  supervision  of  the  con- 
struction and  maintenance  of  main-traveled  roads  of  the  State, 
may  recommend  to  the  governor  and  local  authorities  needed 
improvements,  collect  inK>nnation  and  disseminate  the  same, 
and  give  advice. 

Whenever  the  local  authorities  of  any  county  de«re  to  pei^ 
manently  improve  any  main  road,  thw  may  inake  application 
to  the  State  highway  commissioner,    If  he  approve  such  appli- 
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cation  he  shaU  prepare  plans,  specifications,  and  estimates  and 
Bubntit  a  copy  of  same  to  the  local  authorities.  If  they  decide 
to  improve  said  road,  they  may  make  application  to  the  State 
commisaioner  for  State  aid,  which  may  be  money  aid  or  convict 
labor.  If  money  aid  is  desired,  the  local  authorities  shall  agree 
that  the  county  will  bear  one-half  of  the  cost  of  improvement 
and  the  State  highway  commissioner  shall  advertise  for  bids 
and  the  local  authorities  award  the  contract  subject  to  the  ap- 
proval of  the  State  highway  commifisioner.  The  work  shaE  be 
done  under  bis  superviaion.  The  money  aid  is  apportioned  among 
the  counties  of  the  State  according  to  the  totfu  amount  of  State 
taxes  paid  by  the  respective  counties.  If  a  county  pays  more 
than  50  per  cent  of  the  emense  it  shall  be  entitled  to  receive 
annual  apportionment  until  the  receipts  from  the  State  shall 
equal  50  per  cent  of  the  cost  of  such  permanent  improvement. 

If  convict  labor  is  desired,  the  local  authorities  ^lall  under- 
take to  supply  necessary  materials^  tools,  and  teams,  and  have 
the  work  done  under  the  supervision  of  a  civil  engineer,  to  be 
supplied  by  the  State  highway  commissioner,  at  a  salary  not 
to  exceed  |l200  a  year,  to  be  paid  by  the  county.  The  State 
commissioner  then  makes  requisition  on  the  superintendent  of 
the  penitentiary  for  such  convicts  as  he  may  deem  necessary. 
If  the  local  authorities  desire  to  do  the  work  by  contract,  the 
labor  of  the  convicts  may  be  estimated  at  $1  per  10  hour  day, 
and  the  State  grant  in  this  way  not  more  than  40  per  cent  of  the 
contract  price.  Counties  may  not  receive  both  convict  labor 
and  money  aid  in  the  same  year.  Any  county  may  use  its  appor- 
tionment of  State  money  in  the  construction  of  bridges,  and  any 
county  may  determine  what  part  of  its  SO  per  cent  of  the  cost 
of  road  or  bridge  construction  shall  be  borne  by  the  sub-divisions 
of  the  county. 

Whenever  any  county  or  district  shall  issue  bonds  for  road 
improvement,  application  shall  be  made  to  the  State  highway 
commissioner  for  a  competent  highway  engineer  to  make  plans 
and  specifications  and  supervise  the  work,  which  shall  be  awarded 
to  contract  jointly  by  the  State  h^hway  commissioner  and  the 
local  authontiea.  The  proceeds  of  automobile  fees  are  expended 
under  the  direction  of  the  State  h^hway  commissioner.  (Ap- 
proved by  G.  P.  Coleman,  commisaioner,  State  highway  oom- 
miaaioh.) 

WASHINGTON 

The  State  highway  board  consists  of  the  governor,  the  auditor, 
the  State  treasurer,  the  State  highway  commissioner,  and  a  mem- 
ber of  the  State  railroad  commission,  to  be  named  by  the  governor. 
The  State  highway  commissioner,  who  is  appointed  by  the  gov- 
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tfnor  for  a  term  of  four  yean,  is  required  to  oomplle  statistics 
relating  to  public  highways  throughout  the  State,  pve  advice 
to  local  officials,  make  recommendationa  as  to  needed  State 
tughways,  with  f^imated  cost.  The  State  highway  board  shaU 
apportion  the  amount  appropriated  for  any  State  road  to  be 
expended  within  the  boundaries  of  the  several  counties  through 
which  the  rood  may  pass. 

The  permanent  highway  law  provides  for  a  tax  of  U  mill  on 
all  property  in  the  State,  the  amounts  received  from  each  county 
to  be  credit^  to  the  county  paying  the  same  until  it  shall  be 
expended  on  contract  for  permanent  highways  in  such  county, 
not  less  than  15  per  cent  of  the  cost  of  such  permanent  highway 
to  be  assessed  on  abuttii^  property  and  the  balance  to  be  paid 
from  the  permanent  highway  fund.  When  a  road  is  completed 
under  this  act,  the  highway  commissioner  is  required  to  inspect 
it  and  certUy  to  the  State  auditor  that  the  work  has  been  done 
in  accorduice  with  plans  and  speciEcations  which  were  provided 
by  him  before  the  contractor  can  be  paid  the  final  20  per  cent 
on  the  contract.  The  legislature  makes  specific  appropriations 
for  specifically  designated  roads  from  time  to  time. 

The  State  highway  board  is  authorized  to  establish  State 
quarries  to  be  operated  by  convict  labor.  The  material  pre- 
pared at  the  State  quarries  shaD  be  delivered  to  the  State 
highway  commissioner  for  use  on  State  reads,  or  to  any 
county,  city,  or  town  after  the  requirements  of  State  roads  work 
are  met,  at  a  price  not  less  than  10  per  cent  above  the  estimated 
cost  of  production  at  place  of  delivery.  Any  surplus  material 
may  be  sold.  The  State  highway  commission  is  authorized 
to  appoint  a  superintendent  of  quarries.  The  State  convicts 
may  be  used  under  the  authority  of  the  State  board  of  control, 
in  the  building  of  State  roads. 

WEST  VIRGINIA 

At  the  1913  session  of  the  legislature  a  law  was  enacted  estab- 
lishing a  State  road  bureau  consisting  of  the  professor  in  charge 
of  the  railway  and  highway  department  of  the  State  university 
to  be  chief  road  engineer  and  chairman  of  the  bureau;  the  diractor 
kA  the  State  experiment  station  and  two  additional  members 
to  be  appointed  by  the  governor.  Both  of  these  two  members 
shall  not  be  appointed  from  the  same  political  party.  The  pro- 
fessor in  charge  of  the  railway  and  highway  department  at  the 
State  university  is  to  be  appointed  by  the  governor.  The  bureau 
is  to  give  instruction  and  advice  in  road  building,  collect  data, 
test  materials,  and  have  such  supervision  of  the  roads  of  tjie 
State  as  is  consistent  with  the  constitutional  provision  on  this 
subject  and  to  see  tiiat  all  road  laws  are  enforced. 
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The  State  grants  aid  to  the  Gounties  in  the  fonn  of  convict 
labor  to  be  employed  under  the  supervinon  and  in  accordance 
with  the  plans  and  speci&cations  of  the  State  road  bureau. 

The  bureau  is  under  the  control  of  the  governor. 

The  law  requires  all  county  prisoners  to  work  on  the  roads, 
all  justices  to  sentence  the  misdemeanor  convicts  to  work  on 
the  road  their  sentence  and  also  the  fines  and  costs  if  not  other- 
wise paid. 

Prifloners  not  able  to  give  bail  or  refused  baO  while  awaiting 
trial  may  elect  to  work  on  the  roads  and  if  convicted  get  credit 
for  the  work  done  and  if  acquitted  on  the  charge  the  county  shall 
pay  them  50  cents  per  day  for  the  days  worked. 

The  road  bureau  is  stationed  at  the  (JniverBity  and  a  highway 
laboratory  has  been  established  preparatory  to  teatii^  road 
materials. 

A  special  course  in  highway  engineering  has  been  provided. 
The  law  requires  all  county  nud  engineers  to  attend  this  course 
for  at  least  10  days  in  each  year.  (Approved  by  A.  D.  Williams, 
chief  road  engineer.) 

WISCONSIN 

The  State  highway  commission  consists  of  five  members,  who 
are  nonpaid  except  as  to  actual  expenses.  The  dean  of  the  col- 
lege of  engineering  of  the  State  University  and  the  State  geologist 
are  members  ex  officio.  The  three  other  members  are  appointed 
by  the  governor.  The  commission  in  turn  selects  a  State  high- 
way ei^ineer. 

The  boards  of  county  conmiiaeioners  are  required  to  select  a 
continuoiu  system  of  roads,  to  be  known  ae  "the  county  system 
of  prospective  State  highways."  These  roads  may  be  con- 
structed by  the  town,  county,  and  State  jointly,  each  payii^ 
one-third  of  the  cost,  or  a  county  can  assume  two-thirds  of  the 
cost  and  the  State  one-third.  Bridges  over  6  feet  in  span  are 
paid  for,  two-&ftha  each  by  the  tewn  and  county  and  one-fifth 
by  the  State.  Improvements  on  this  road  system  are  made  by 
a  county  h^hway  conmiissioner  selected  by  the  county  board 
under  the  genera!  direction  and  in  accordance  with  the  plans 
and  specifications  of  the  State  highway  commission.  After 
improvement,  the  hard-surfaced  roads  are  maintained  hy  the 
counties  and  the  dirt  ro-'ds  by  thetowns.  (Approved  by  William 
Dawson,  chief  clerk,  highway  commission.) 

WYOMING 

Certam  highways  have  been  designated  as  a  system  of  public 
hi^ways  to  be  improved  by  State  convicts,  under  the  control 
of  the  State  commissioD  of  prison  labor.    AH  locations  and  sur- 
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•wtiyB  of  sQch  hi^waya  are  to  be  made  under  the  dirention  of  tbe 
State  engineer,  while  the  county  conumasionerB  are  required  to 
secure  nghte  of  way  and  construct  bridges  in  connection  with 
idans  made  by  the  State  engineer.  An  appropriation  of  (10,000 
was  made  hy  the  eleventh  legialatuie  to  purchase  the  necessary 
equipmrat  and  meet  expenses  incident  to  utilising  oonviota 
on  Utis  work. 

An  additional  appropriation  of  S7600  was  made  by  tbe  last 
(twelfth)  legislature  for  the  purchase  of  additional  tools  and 
equipmoat.    (Api»OTed  by  A.  J.  Patahall,  State  engineer.) 
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Gooat)'  S^Mms 

la  each  of  the  States  of  Alabama,  Colorado,  Florida,  Georgia, 
Idaho,  Indiana,  KanBas,  Maryland,  Minnesota,  Montana,  Nevada, 
Oklahoma,  Pennsylvania,  South  Carolina,  Utah,  Washington  and 
Wyoming  the  jurisdiction  over  roads  vests  in  a  board  of  county 
cotmaissioners  elected  by  the  people.  The  duties  and  authority 
of  the  boards  of  county  conunisaioners  are  similar  in  most  of 
these  States. 

In  Alabama  the  board  consiBta  of  the  probate  judge  and  four 
other  commissioners,  but,  by  special  statute,  boards  of  revenue 
or  other  like  boards  may  be  created  to  take  the  place  of  the  county 
board  of  commisuoners.  In  Alabama  the  board  of  county  com- 
missionerB  may  appoint  a  supervisor  of  roads  for  an  entire  county. 
On  petition  of  a  majority  of  the  electors  of  a  county,  the  board 
of  county  commissioners  in  Colorado  may  divide  the  county 
into  districts,  name  a  board  of  directors,  consisting  of  three 
members  for  each  district,  and  appoint  a  superintendent  of  roads 
for  the  county.  In  Indiana  the  county  board  of  commissioners 
has  general  supervision  over  the  roads  of  the  county  while  the 
township  trustees  have  jurisdiction  over  the  township  roads.  The 
county  board  of  commissioners  has  authority  over  State  and 
county  roads  in  Kansas  and  may  appoint  a  county  engineer  or 
designate  the  county  surveyor  as  county  engineer  to  have  gen- 
eral supervision  of  all  county  road  and  bridge  work  under  the 
authority  of  the  board.  Competent  civil  engineers  may  be  em- 
ployed by  the  county  board  in  Maryland  for  the  constnictioQ 
and  maintenance  of  roads  and  bridges.  The  county  board  may 
appoint  a  county  superintendent  of  highways  in  North  Dakota, 
while  in  Ohio  the  county  surveyor  has  control  of  road  work  under 
the  county  board.  Each  township  in  Pennsylvania  elects  three 
supervisors  of  roads,  one  annually,  who  shall  have  jurisdiction 
over  all  township  road  matters.  The  county  supervisor  has 
chai^  of  the  tosAb  under  the  direction  of  the  county  commis- 
Noners  in  South  Carolina.  In  Utah  the  county  board  is  required 
to  appoint  a  county  road  commissioner  biennially.  In  Wash- 
ington the  county  board  of  commissioners  appoints  a  supervisor 
for  each  district  and  a  county  engineer  is  elected  by  the  people 
every  two  years.    The  voters  of  each  county  may  elect  a  couaty 
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■uperriBor  for  a  term  of  two  years  in  Wyoming.  In  Oklahoma 
the  geoenl  jurisdiction  over  roada  vesta  in  the  board  of  county 
eomiiussionns,  with  immediate  Bupervision  in  the  respective  town- 
shipB  net3ii%  with  the  township  trustees,  who  divide  the  town- 
diip  into  omvenient  road  districts  with  a  road  overseer  to  be 
dected  bieainially  for  each  district.  In  the  other  States  men- 
tknied  above  ^e  county  commiasioners  follow  the  old  plan  of 
dividing  the  county  into  suitable  precincts  or  districts  and  ap- 
pointing one  or  more  ovetseeis  for  each,  this  practice  being  varied 
in  a  few  of  the  States  by  having  the  overseers  elective  instead 
of  appointive. 

Jurisdiction  and  control  over  the  public  roads  in  the  States 
ot  JixiaoDO,  California,  Iowa,  Mississippi,  and  Vjiginia  vesta  in 
a  county  board  of  supervisors.  On  January  1,  1916.  a  new  lav 
became  effective  in  Arizona  providing  that  the  board  of  super- 
visors appoint  a  county  road  engineer  at  not  to  exceed  S3000 
per  year  salary.  In  Iowa  there  is  a  distinction  between  county 
and  township  road  work,  the  former  being  under  the  county  board 
uid  the  latter  under  tbe  board  of  townahip  trustees.  One  super- 
visor IB  elected  from  each  district  or  beat  in  Mississippi  and  has 
control  of  the  roads  in  his  district  or  beat  and  may  appoint  a 
road  overseer  therefor.  Each  county  is  divided  into  five  districts 
or  b»ts  and  the  five  supervisors  comprise  the  county  board. 
Hie  board  of  supervisors  of  each  county  in  Viripnia  u  authorised 
by  law  to  appoint  a  county  superintendent  of  roada,  or,  at  their 
discretion,  to  appoint  a  superintendent  of  roada  for  each  magis- 
terial distiict,  or  group  of  districts,  or  they  may  appoint  both  a 
district  superintendent  and  a  county  superintendent  of  roads. 

Id  New  Jersey  the  board  of  chosen  freeholders  is  tbe  govern- 
ing board  of  the  county  and  has  chaise  of  all  county  rouls  snd 
appoints  the  county  supervisor  of  roads,  who  is  required  to  report 
to  the  board.  The  board  of  chosen  freeholders  may  also  appoint 
a  ootmty  road  enpneer. 

In  Arkansas,  Delaware,  Eentuekr,  Missouri,  Oregon,  Tennes- 
see, Texas,  and  West  Vi^jinia  jurisdiction  over  the  roads  vest 
in  the  eoonty  court.  This  court  in  Delaware  is  called  the  levy 
bourt,  in  Keotuoky  the  fiscal  court,  and  in  Oregon  and  Texas 
the  county  court  or  oonunissioneiB  court.  In  Arkansas  the  pro- 
bate judge  is  the  churman  of  the  county  court  and  road  officials 
are  appomted  by  him.  In  Kentucky  tbe  county  judge  with  the 
eoosrat  of  the  fiscal  court  of  the  county  appoints  the  county 
road  eai^eer,  but  the  person  appointed  must  have  first  passed 
an  examination  held  for  that  purpose  by  the  State  commissioner 
of  public  roads.  Tbe  chairman  of  the  county  court  in  Oregon 
and  Tennessee  is  the  county  judge,  who  in  the  State  of  Tennessee, 
with  tbe  hjl  oounty  court,  oooasting  of  four  other  members. 
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diTides  tbe  county  into  road  diatricta  and  appoints  a  road  oom- 
miBaioner  for  each  district.  The  road  commissioner  so  appointed 
appoints  road  overseers  for  eacli  section  of  tbe  road  in  his  dia- 
trct.  In  Tennessee  the  county  court  also  appoints  a  board  of 
turnpike  commiBaioserB,  who  looks  after  toll  roads  in  the  county. 
Some  of  the  counties  in  Texas  have  a  county  jui^  as  chainnan 
of  the  county  court,  who  appoints  a  county  engineer  or  superin- 
tendent, but  in  a  number  of  counties  the  commissionerB  court 
appoints  county  road  superintendents  or  engineers.  In  Dell^ 
ware  the  levy  court  appoints  the  county  road  engineer. 

Louisiana  is  divided  into  parishes  instead  of  counties.  The 
police  jury  is  the  governing  board  in  each  parish  and  corresptmds 
to  the  county  boara  of  commissioners,  the  county  board  of  super- 
visors, or  tbe  county  courts  in  other  States. 

Goimt;  and  Townghlp  Systems 

Another  group  of  States,  comprising  Illinois,  Michigan,  North 
Carolina,  North  Dakota,  Ohio,  South  Dakota,  and  Wisconran 
have  both  county  and  township  systems,  some  of  the  counties 
operating  under  one  and  some  under  the  other.  In  Illinois  the 
county  board  of  commissioners  of  each  oOunty  is  required  to 
submit  to  the  State  highway  commission  a  list  of  from  three  to 
five  persons  from  which  list  the  State  highway  commission  estab- 
lishes, by  competitive  examination,  an  eligible  list  for  coimty 
superintendent  of  highways,  and  the  county  board  appoints  tVe 
county  superintendent  of  highways  from  the  list  so  established. 
The  term  of  office  of  the  county  superintendent  of  highways  is  six 
years  and  he  is  subject  to  the  regulations  of  the  State  highway 
ccHnmisuon,  but  may  be  removed  by  the  county  board  for  incom- 
petency or  Delect  of  duty.  In  counties  not  under  township 
organisation,  tiw  county  board  divides  the  county  into  road 
diiitriot«.  In  each  township  in  counties  imder  township  organi- 
lation  and  in  each  road  district  in  oounties  not  under  township 
organisation  there  is  a  board  of  highway  oommissioners  of  three 
members,  each  serving  for  three  years,  the  terms  being  so  ar- 
laaged  that  one  expiree  each  year.  These  township  or  district 
boards  have  general  control  of  the  roads  within  their  township 
or  district.  In  Michigan,  commissioners  of  highway  in  each 
township  have  chaise  of  construction  and  maint^ance  of  town- 
ship roads,  while  tbe  county  board  of  supervisors  has  jurisdic- 
tion over  county  roads.  The  board  of  supervisors  of  any  coimty 
may  submit  to  the  electors  thereof  the  question  of  adopting  the 
"county  road  system,"  and,  if  it  is  adopted,  a  board  of  county 
road  commisuoners,  consisting  of  three  members,  shall  be  elected 
by  the  peoiJe  of  the  county  to  have  jurisdiction  of  all  road  matters 
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MiBBOuri  opeistee  under  both  a  county  and  a  town- 
^p  systeni.  The  principal  governing  board  of  the  counties  is 
tfae  county  court,  cfimposed  of  three  members.  This  court  an- 
DtuUly  appoints  a  county  highway  engineer  and  6xe8  hia  salary. 
Thne  are  112  countiee  in  the  State,  in  92  of  which  a  county  court 
has  full  chai^  of  road  affairs  and  divides  each  county  into  roads 
districts  and  appoints  overseen  in  addition  to  appointing  the 
connty  highway  engineer,  and  in  20  of  the  counties  the  roads 
are  eontnmed  by  the  respective  townships,  the  governing  body 
of  each  being  a  board  of  township  commissionerB  The  county 
and  township  ayvtem  also  exists  in  Nebraska.  In  those  counties 
having  the  county  system  the  county  conuniesioners  appoint  a 
county  highway  commissioner  in  January  of  each  year,  and  in 
those  oountaea  under  township  organization  the  county  commis- 
sitHieiB  divide  the  county  into  supervisor  districts,  in  each  of 
which  the  people  elect  a  road  supervisor.  Some  of  the  counties 
of  North  Carolina  operate  under  the  county  system  and  some 
under  the  township  system,  but  most  of  the  counties  operate 
under  special  laws.  Most  of  the  counties  of  Oklahoma  operate 
under  the  township  system  in  which  a  township  board  of  trustees 
has  chai^  of  the  roads  and  appoints  a  road  supervisor  for  each 
road  district  of  the  township.  In  counties  operating  under  the 
county  system  in  Oklahoma,  the  board  of  county  commissioners, 
elected  by  the  people,  may  appoint  a  county  highway  engineer. 
In  Wisconsin  genera]  jurisdiction  of  the  roads  is  in  the  hands  of 
the  township  boards,  consisting  of  three  members  elected  annu- 
ally, but  the  county  boards  are  authorized  to  vote  on  the  method 
of  paying  road  taxes. 

The  States  of  CcHmecticut,  Maine,  Massachusetts,  New  Ham|H 
■hire,  Rhode  Island,  and  Vermont  have  the  town  ssrstem  of  gor- 
emmemt  as  contrasted  with  the  county  system  so  general  in  most 
of  the  other  States.  The  governing  body  in  each  of  the  towns 
is  known  as  tfae  board  of  selectmen,  usually  consisting  of  three 
members,  elected  at  the  annual  town  meeting,  except  in  the  State 
of  Bliode  Island  where  the  governing  body  is  known  as  the  town 
connciL  Tfae  selecbnen  usually  employ  a  road  agent  or  fair- 
way commisioner,  but  in  many  instances  this  latter  official  is 
elected  by  the  people  instead  of  being  appointed  by  the  board 
of  selectmen.  Some  measure  of  jurisdiction  over  roads  vests  in 
the  county  board  of  commissioners,  as  for  instance  in  Maine  where 
ttie  county  boards  have  authority  over  coimty  roads  and  over 
town  roads  in  unmeorporated  towns  and  in  New  Hampshire  where 
they  have  jurisdiction  over  county  roads.  In  Connecticut,  if  Uie 
town  or  selectinen  refuse  or  neglect  to  repair  the  roads,  then 
the  board  of  county  commismoners  may  order  the  repurs  made 
when  petiticmed  in  writing  00  to  do.    In  Vermont  the  a  ' 
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of  each  town  appoint  a  road  commiaBioner  for  tbe  town  and  the 
road  commiBsioiiers  so  appointed  constitute  the  county  board 
of  road  commissionera.  In  most  of  these  States  the  county  boarda 
have  some  authority  in  the  matter  of  laying  out  new  roads  and 
in  the  (iteration  or  discontinuance  of  nuuis  from  town  to  town. 

G«ntratlE«d  Syitems 

New  York  has  a  rather  centralized  system  in  that  the  State 
highway  conunission,  by  reaaon  of  ite  extending  aid  to  counties 
and  townships,  exercises  a  limited  superviaon  over  practically 
tbe  entire  rtmd  mileage  of  the  State.  In  the  counties  tbe  gov- 
erning body  is  the  board  of  supervisorB,  and  in  the  townships 
the  township  board,  Tbe  county  superintendent  of  roads  is 
appointed  by  the  county  board  of  supervisors,  but  in  the  evmt 
they  f^  to  make  such  appointment,  then  the  State  highway 
commieyuon  makes  the  appointment  or  includes  the  county  in  a 
district  and  appoints  a  district  superintendent.  The  tfum  of 
office  of  the  superintendent  is  four  years,  but  he  may  be  removed 
by  the  State  hi^wav  commission  upon  written  chuges.  Such 
superintendent  is  subiect  to  the  rules  and  r^ulations  of  the 
State  highway  commission.  The  towns  elect  annually  a  town 
superintendent  of  highways  who  has  supervision  of  the  hi^ways 
therein,  subject  to  the  r^ulations  of  the  State  highway  commis- 
sion. Tbe  state  grants  aid  in  the  construction  and  muntenance 
of  practically  every  type  of  road  in  the  State,  and  the  various 
road  officials  conduct  their  work  in  accordance  with  the  regu- 
laUons  prescribed  by  the  State  highway  commission.  The  Kew 
York  aystem  is,  therefore,  highly  centralized. 

In  1912  an  act  was  passed  in  New  Mexico  creating  a  county 
road  board  in  each  county  to  serve  without  compensation  and 
to  consist  of  three  members,  to  be  appointed  by  the  State  high- 
way oommisfflon  for  a  period  of  three  years  and  to  be  subject 
to  removal  by  the  conmussion  for  cause.  The  county  road  boards 
are  required  by  law  to  make  an  annual  report  to  the  State  high- 
way oommission.  The  New  Menco  BS^stem  appears  to  be  even 
more  centralized  than  the  New  York  system  in  so  far  as  the 
legidation  is  concerned,  but  will  probably  prove  much  more  local 
in  its  actual  operation,  as  the  county  road  boards,  for  the  most 
part,  expend  only  local  funds  and  are  therefore  not  as  constantly 
m  touch  with  the  State  highway  officials  as  are  the  local  officiate 
of  New  York  through  tbe  expenditure  of  State  fimds. 

In  Iowa  the  State  highway  commisuon  is  given  by  law  general 
Bupervinon  over  all  road  work  in  the  State,  while  in  lUinois  the 
county  road  superintendents  are  by  law  made  deputies  to  the 
State  hi^way  engineer  and  are  vested  with  the  power  to  veto 
expenditures  in  excess  of  $200  in  townships  and  road  districts. 
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Local  IlevcatiM  and  Labor  TaxM 

The  sysbem  of  working  out  road  taxes  has  been  abolished  by 
a  great  many  States  in  recent  years  but  is  still  in  effect  in  the 
States  of  Alabama,  Arkansae,  Florida,  Geoi^a,  Indiana,  Iowa, 
Kansas,  Kentucky,  Louisiana,  Mississippi,  Missouri,  Nevada, 
New  Mexico,  North  Carolina,  Oldahoma,  South  Carolina,  South 
Dakota  (partially),  Tennessee,  Texas,  Washington  (partially), 
Wisconsin  (partiaUy),  a  total  of  21  States.  In  the  remaining 
27  States  the  taxes  are  paid  in  cash,  some  of  the  States  levying 
a  cash  poll  tax  as  well  as  property  tax  and  some  restricting  the 
taxation  to  property. 

In  some  of  the  States  the  formation  of  special  assessment  dis- 
tricts for  the  construction  of  roads  is  permitted  by  law. 

In  Arkansas  the  law  provides  that  such  improvement  districts 
may  be  formed  upon  petition  of  a  majority  of  the  property  owners. 
The  cost  of  the  improvement  is  assessed  upon  the  property  owners 
in  the  district  and  the  work  is  done  under  the  direction  of  a  board 
of  directors  competed  of  three  members  who  receive  S3  per  diem 
for  days  actually  employed.  In  Arizona  the  law  provides  such 
districts  not  to  exceed  10  miles  in  length  and  1  mile  in  width 
and  permits  bonds  to  be  issued  by  a  vote  of  the  electors.  In 
Florida  special  road  and  bridge  districts  may  be  created  by  elec- 
tion but  the  special  taxes  are  levied  and  collected  by  the  county 
boud.  Among  other  States  which  permit  this  system  are  IlliDois, 
Indiana,  MisEoamppi,  Missouri,  Montana,  and  Oklahoma. 
Wld«  lire  Letlalation 

Wide  tire  lef^ation  is  in  effect  in  17  States  but  has  proven 
rather  ineffective  owing  to  a  lack  of  enforcement.  In  the  States 
of  Arizona,  California,  Delaware,  and  Florida  provisions  of  law 
in  regard  to  the  width  of  tires  are  operative  only  when  adopted 
by  the  local  or  coimty  road  officials.  In  Idaho  the  law  is  oper- 
ative unless  suspended  by  resolution  of  the  board  of  county  com- 
misaioners.  and  in  Vermont  the  selectmen  may  give  aperson 
permission  to  use  vehicles  with  tires  of  less  width  than  that 
prescribed  by  law  when  the  highways  will  not  be  greatly  impaired 
thereby.  The  States  of  Delaware,  Iowa,  New  Hampshire,  and 
Pennsylvania  grant  a  rebate  of  from  one-fourth  to  three-fourths 
of  ike  property  road  taxes  to  those  complying  with  the  provisions 
of  the  law  relative  to  width  of  tires  on  vehicles,  and  in  Penn- 
sylvania, in  addition  to  the  one-fourth  rebate  of  the  property 
taxes,  a  rebate  of  not  to  exceed  five  days  of  labor  taxes  may  be 
granted.  In  South  Carolina  all  vehicles,  the  tires  of  which  are 
more  than  four  inches  broad,  are  subject  to  a  toU  on  ail  toll  roads 
in  the  State  less  by  25  per  cent  than  such  vehicles  of  the  same 
description  havii^  narrower  tires. 
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The  court  of  ootinty  oommieeioiien  and  board  of  rerenue  of 
any  county  may  order  an  election  on  the  questitm  of  issuing  bonds 
of  the  county  for  building  roads  or  to  pay  debts  created  for  the 
buildmg  of  roads.  After  an  election  is  held,  another  such  election 
diall  not  be  held  vithin  one  year.  A  majority  vote  ia  necenary  to 
oarry.  The  amount  of  bonds  shall  not  exceed  3}  per  cent  of  the 
assessed  value  of  property  and  shali  bear  not  to  exceed  5  per  cent 
Interest,  shall  be  sold  for  not  less  than  par  value,  and  shall  nm  for 
such  time  as  may  be  fixed  by  the  court  of  county  commissioners 
and  board  of  revenue.  No  specific  provisoo  is  made  by  law  for 
retiring  such  bonds,  and  this  matter  presumably  is  left  to  the  dis- 
cretion of  the  court  of  county  commissioners  ana  board  <tf  revenue 


Tlie  board  of  trustees  of  any  road  district  may,  v^en  it  is  deemed 
tiecessary  or  advisable  to  expend  a  iai^^  amount  than  can  be 
r^sed  by  the  tax  of  76  cents,  call  an  election  and  submit  the  ques- 
tion of  bonds  to  the  voters  of  the  district.  A  two-thirds  favorable 
vote  authorizes  the  issuance  and  sale  of  bonds,  which  shall  run  for 
not  more  than  twenty  years,  shall  bear  interest  not  exceeding  6  per 
cent,  payable  annually,  and  shall  not  be  sold  for  Iras  than  par. 
The  boud  of  supervisors  shall  levy  a  tax  sufficient  to  pay  interest 
and  retire  bonds  at  the  ^id  of  thnr  term,  although  the  board  m^ 
provide  for  bonds  to  be  retired  serially. 


Hi^way  fanprovement  districts  may  be  organized  and  chartered 
upon  vote  of  a  majority  of  tiie  electors.  If  so  provided  in  the 
charter,  the  State  highway  commission,  as  agent  of  any  such 
highway  improvement  district,  or  such  other  commissioners  as 
may  be  dengnated  as  such  agents  in  the  charter,  may  issue  bonds 
for  terms  not  exceeding  thirty  years,  with  interestat  not  exceeding 
B  per  cent  per  annum.  Bonds  may  be  serial  or  strai^t  terminable 
bonds  with  proper  provision  for  a  sinking  fund.  Such  bonds  shall 
be  a  lien  upon  all  real  estate  in  the  district,  and  an  annual  tax 
shall  be  levied  to  pay  interest  and  principal.  No  bonds  shall  be 
sold  for  less  than  par. 

■  From  dftU  supplied  bjr  U.  8.  Offioa  of  Publie  Rwtds. 
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Calif  ornla 

Upon  petiUon  of  a  Dumber  of  freeholder  electors  of  any  county 
equal  to  10  per  cent  of  the  last  vote  cBst  for  governor,  praying  iita.% 
the  iasuaoee  of  bonds  for  highway  purposes  be  submitted  to  the 
doctors,  the  county  supervisors  may  appoint  a  highway  commisaon 
of  three  members  for  such  county  to  investigate  the  main  roads  and 
report  to  the  board  of  supervisors  those  roads  that  should  ba 
nniffoved,  their  estimated  cost  and  the  amount  of  boads  to  be 
issued.  If  QoB  report  is  approved  by  the  board  of  supervisors, 
an  election  on  the  issuance  <A  the  bonds  shall  immediately  be 
called.  A  two-thirds  majority  vote  (^  the  qualified  electors  is 
required.  Ilie  term  and  rate  of  interest  is  not  specified  in  the  act. 
All  work  d^e  with  the  proceeds  of  the  bond  issue  dxaH  be  under 
the  direction  of  the  hif^way  commission. 

Hie  county  supervisors  of  any  county  may  create  road  districts 
under  two  d&erent  acts.  A  permanent  road  dutrid  (act  of  March 
19,  1907)  may  be  created  upon  the  petition  of  a  majority  of  the 
land  owners  of  the  proposed  district,  who  may,  in  their  petition, 
propose  a  bond  issue  for  certain  road  unprovements,  and  this 
bond  issue  shall  be  sutnnitted  by  the  supervisors  to  the  electors  of 
the  district,  and  if  two-thirds  of  the  votes  cast  are  favorable,  then 
bonds  of  the  district  shall  be  issued  not  to  exceed  15  per  cent  of  the 
assessed  valuation,  to  run  not  to  exceed  twenty  years,  and  to  bear 
interest  at  not  to  exceed^  7  per  cent  per  annum.  The  bonds  shall 
be  sold  to  the  hi^est  Bidder  at  not  less  than  par,  and  the  work 
authorised  shall  be  done  by  contract  to  be  let  to  the  lowest  reHpon- 
nble  bidder.  A  special  road  dtetrict  (act  of  March  21,  1913), 
for  certain  specified  improvonents  on  eetabiished  roads  may  be 
created  by  the  county  supervisors  after  giving  notice  of  the  pro- 
posal, if  a  majoroity  of  the  land  owners  of  the  proposed  district 
do  not  file  objections  Ihereto  prior  to  tiie  date  aet  for  hearing 
objections.  Upon  the  creation  of  the  district,  contracts  tinder 
the  approved  specifications  shall  be  awarded  to  the  lowest  reepon- 
nUe  bidder  and,  upon  the  completion  and  acceptance  of  tiie  work, 
bonds  of  thectistrict  shall  be  issued  to  pay  for  wis  work,  to  run  not 
to  exceed  twenty  years,  and  bear  intenst  at  not  to  exceed  7  per 
eent  per  ajuuun.  Under  both  acts  a  tax  shall  be  levied  to  pay  m- 
tereet  and  principal  when  due,  although  in  the  case  of  bonds  issued 
Inr  a  special  road  district  the  county  suporisorg  may  m^e  tranfers 
di  funds  for  the  pigment  ot  interest  and  [ninoipal  when  due. 


When  the  county  commissioners  of  any  county  shall  denn  it 
necessary  to  create  a  coimty  indebtedness  for  road  and  bridge 
purposes,  they  may  submit  the  propoution  to  a  vote  and,  if  a 
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majority  of  the  votes  cast  &re  in  favor  of  the  propositjoa,  they  may 
issue  bonds  of  the  county  in  the  aggregate  not  to  exceed  the  follow- 
ing: Counties  of  assessed  valuation  over  (1,000,000  and  less  than 
$5,000,000.  $2  on  each  SIOOO;  and  counties  of  assessed  valuation 
over  15,000,000,  S6  on  each  flOOO.  These  bonds  shall  bear 
interest  not  exceeding  10  per  cent  per  annum  and  shall  be  payable 
at  the  pleasure  of  the  county  after  ten  years,  but  absolutely  due 
and  payable  twenty  years  from  the  date  of  issue.  To  pay  the 
interest  on  such  bonds,  an  annual  tax  shall  be  levied  by  the  county 
commissioners,  and  for  their  ultimate  redemption  the  county 
commisaioners  shall  levy  annually,  after  ten  years,  a  tax  upon  all 
taxable  property  in  the  county  in  such  an  amount  as  to  create  a 
'  yearly  fund  equal  to  10  per  cent  of  the  whole  amount  of  the  bonds. 
The  proceeds  of  these  bonds  shall  be  used  only  for  the  purpose  for 
which  they  were  issued. 

Connecticut 

No  general  road  bonding  law. 

D«Uwar« 
No  general  road  bonding  law. 


Upon  a  petition  of  25  per  cent  or  more  of  the  registered  votere 
or  freeholders  residing  in  any  territory  embraced  wholly  or  in  part 
in  one  or  more  road  dbtricts,  praying  that  this  territory  shall 
constitute  a  special  road  and  bridge  district  for  the  purpose  of 
improving  roads  and  bridges  therem  by  the  levy  and  collection 
of  special  road  and  bridge  taxes  or  by  the  issue  and  sale  of  bonds, 
the  board  of  county  commissioners  shall  order  an  election  thereon, 
and  a  favorable  majority  vote  shall  be  necessary  to  authorize  this 
arrangement.  If,  at  this  election,  bonds  are  authorized  to  pay  for 
Bueh  improvement,  the  board  of  county  commissioners  shall  issue 
and  sell  these  bonds  and  levy  an  annual  tax  to  pay  the  interest 
and  create  a  sinking  fund  for  their  redemption. 

GcorftU 

No  general  road  bonding  law. 


There  are  in  Idaho  two  classes  of  road  districts  that  are  author- 
ized by  law  and  may  issue  bonds.  Since  1905  tt  has  been  lawful 
for  any  portion  of  a  county  contuning  twenty-five  or  more  resident 
taxpayers,  by  a  majority  vote  of  the  r^ident  freeholders  at  an 
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election  ordered  by  the  county  boaf  d  of  commiasionera  and  peti- 
tioned for  by  a  majority  of  the  freeholders,  to  organise  and  become 
a  good  roads  district.  Three  good  roads  commissioners  are  atso 
chosen  at  this  election,  who  are  authorized,  with  the  consent  of 
two-thirdB  of  the  qualified  freeholders  expressed  at  an  election,  to 
issue  bonds  In  any  amount  not  exceeding  25  per  cent  of  the  assecned 
real  property  valuation  in  the  diatrict,  and  the  proceeds  must  be 
used  exclusively  for  road  purposes.  These  bonds  shall  bear  interest 
not  to  exceed  6  per  cent,  sheJl  run  for  not  more  than  twenty  yean, 
and  shall  not  be  sold  for  less  than  par. 

Under  an  act  of  1911,  fifty  or  more  freeholders  of  lands  wholly 
within  a  county  aggregating  20,000  acres  or  constating  of  less 
contiguous  territory  that  has  an  assessed  valuation  of  $1,000,000, 
provided  that  these  freeholders  own  at  least  10  per  cent  of  all  the 

Eroperty  in  the  proposed  district,  or  a  number  of  resident  free- 
olders  equal  to  20  per  cent  of  the  last  vote  cast  for  governor  may 
petition  the  county  boax d  of  commiaaionera  for  an  election  at  which 
the  majority  vote  decides.  If  the  vote  ia  favorable,  a  highway  dis- 
trict ia  organized  with  three  highway  commissioners,  with  terms 
of  four  years  each,  and  the  first  of  these  commissioners  are  appointed 
by  the  governor,  while  their  successors  are  elected.  The  conunis- 
moners  constitute  a  highway  board  and  have  authority  by  resolution 
to  issue  coupon  bonds  for  road  purposes  at  not  exceeding  6  per 
cent  interest,  and  payable  within  twenty  years  by  sinking  fund 
provided  therefor.  If  these  bonds  increase  the  outstanding 
bonded  debt  of  the  (^strict,  the  resolution  shall  provide  for  an 
election,  and  a  two-third  vote  is  necessary  to  carry  the  election. 
In  highway  districts  the  amount  of  the  bond  iaaue  ahall  not  exceed 
10  per  cent  of  the  asaeased  valuation  of  all  property  in  the  district. 
A  good  roads  district  may  become  a  highway  district  in  the 
same  manner  as  any  unorganised  territory. 


If  the  highway  conunissionera  in  any  township  in  a  county 
under  township  organisation  or  in  any  district  in  a  county  not 
under  township  organization  desire  to  expend  on  any  bridge  or 
other  distinct  and  expensive  work  on  the  roads  a  greater  sum  than 
is  available,  they  may  call  a  special  election  to  decide  on  the 
issusnce  of  boni&.  If  a  majority  of  tiie  legal  voters  voting  at 
such  election  shall  favor  the  bond  issue,  the  commissioners  and 
town  clerk  or  district  clerk  shall  issue  from  time  to  time,  as  the 
work  progresses,  a  sufficient  amount  of  bonds  for  the  purpose  of 
building  the  bridge  or  other  construction.  These  bonds  shall 
bear  not  to  exceed  5  per  cent  interest  and  shall  be  of  such  denomi- 
nations and  upon  such  time  as  the  necessities  require.  They  shall 
not  be  sold  for  less  than  par  and  the  town  or  district  must  provide 
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for  their  payment  by  appropriate  taxation.  Likewise,  a  petition 
eigDed  by  the  highway  commiaaioners  and  one  hundred  free- 
holders may  be  addressed  to  the  town  clerk  requesting  an  election 
to  (ktermine  whether  the  town  shall  borrow  funds  to  construct 
or  maint^  gravel,  macadam,  or  other  roads.  A  majority  vote 
ahatl  cause  Uie  bonda  to  be  issued  under  the  same  provisions  as 
above:  Provided  that  the  amount  to  be  voted  upon,  including 
principal  and  interest,  shall  not  exceed  the  amount  which  can  be 
rused  during  a  period  of  five  years  by  an  annual  levy  of  |1  on  each 
tlOO  of  taxable  property. 

iDdlana 

County  oonuulssloners  are  authorized,  when  requested  by  a 
petition  sifpied  by  fifty  freeholders,  to  grade,  drain  and  pave  with 
"stone,  gravel  or  other  road  paving  material"  new  or  existing  by- 
ways in  any  township  or  on  the  line  dividing  two  or  more  townships, 
and  to  issue  5  per  cent  county  bonds  not  to  exceed  the  contract 
price  of  the  improvements,  nor  in  excess  of  4  per  cent  of  the 
assessed  valuation  of  the  town  or  townships  including  bonds 
already  issued.  The  bonds  must  be  in  denominations  not  l^s 
than  tdO  and  payable  in  semiannual  series  in  not  less  than  ten  nor 
more  than  twenty  years.  The  bonds  are  retired  by  an  annual 
tax  levied  by  the  commissioners  on  all  the  property  of  the  town- 
ships affected.  Complete  plans  and  specifications  for  all  improve- 
ments are  made  before  the  election  is  ordered  by  a  competent  civil 
engineer  and  two  viewers  appointed  by  the  commissioners. 

For  the  same  purposes  as  above,  gravel  road  assessment  bonds 
may  be  issued  by  county  commissioners  when  petitioned  by  a 
majority  of  the  resident  luidowners  within  one  mile  of  the  proposed 
improvement.  The  bonds  are  paid  off  by  assessment  upon  the 
property  in  proportion  to  the  benefits  derived  from  the  improve- 
ment. 

For  the  purchase  of  toll  roads,  the  county  commissioners  may  issue 
bonds  not  exceecUng  4  per  cent  of  the  payable  assessed  valuation 
in  annual  series  for  not  more  than  twenty  years,  and  bearing  interest 
not  exceeding  6  per  cent. 

Ail  highway  bonds  bearing  interest  not  exceeding  4)  per  cent 
are  exempt  from  taxation. 

Iowa 

No  general  road  bonding  law. 


Upon  petition  of  60  per  cent  of  the  landowners  who  own  at  least 
60  per  cent  of  the  land  to  be  taxed,  naming  the  road,  the  terminal 
pomte  of  improvement,  the  kind  of  improvement,  and  the  number 
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of  aBsefismentB,  not  exceedii^  ten,  to  be  made  in  payment  thereof, 
the  county  board  shall  improve  thia  road  if  it  is  found  and  declared 
to  be  of  public  utility. 

The  county  commisaionefB  are  empowered  to  make  contracts. 
In  payment  for  any  work  or  material,  these  commJSHion^-s  shall 
tasue  special  improvement  bonds,  bearing  interest  not  exceeding  6 
per  cent  and  payable  within  the  time  or  times  mentioned  in  the 
petition. 

Tbree^ourths  of  the  cost  of  the  improvement  aboil  be  appor- 
tjoned  among  t^e  property  owners  within  the  radius  described  in 
the  petition  and  shall  be  collected  as  other  taxes.  One-fourth  Rhall 
be  charged  to  the  township  or  townships  in  which  the  improvement 
is  made  and  this  amount  shall  be  r&ised  in  the  same  manner  as 
provided  by  law  for  raising  taxes  for  all  purposes:  Provided  that 
this  act  does  not  apply  to  the  construction  or  improvement  of 
roads  costing  less  than  S500  per  mile. 

Bridge  bonds  in  any  sum  not  in  excess  of  I  per  cent  of  the 
taxable  property  may  be  issued  by  the  board  of  county  commis- 
sioners of  any  county,  the  mayor  and  council  of  any  city,  and  the 
bustee,  clerk,  and  treasurer  of  any  township,  upon  a  majority 
vote  at  an  elecUon  called  by  a  petition  signed  by  two-fifths  of  the 
voters  of  their  respective  political  division. 

The  bonds  shall  be  in  denominations  of  not  less  than  $100,  shall 
bear  interest  not  exceeding  10  per  cent,  and  shall  run  for  not  less 
than  five,  nor  more  than  thirty  years. 

Kentucky 

Oq  the  petition  of  150  voters  and  freeholders  of  a  county,  the 
county  court  shall  call  an  election  to  determine  whether  bonds  of 
the  county  aht^  be  issued  in  an  amount  not  to  exceed  2  per  cent 
of  the  taxable  valuation  of  the  county.  If  two-thirds  of  the  legal 
voters  voting  shall  favor  the  issuance  of  bonds,  the  fiscal  court 
may  issue  them,  to  bear  not  exceeding  5  per  cent  interest,  to 
run  not  less  than  five  nor  more  than  thirty  years,  and  to  be  sold 
for  not  1m8  tbfui  par.  The  fiscal  court  shaU  levy  an  annual  tax 
Ot  not  to  exceed  30  cents  on  each  tlOO  valuation  of  taxable  prop- 
erty in  the  county,  to  pay  the  interest  on  such  bonds,  and  to 
iveate  a  sinking  fund  for  weir  redemption  at  maturity.  Sinking 
fund  accumulations  may  be  loaned  by  the  fiscal  court  on  first 
mortgage  real  estate  security,  on  the  basis  of  50  per  cent  of  its 
value. 

Any  county  which  issues  bonds  and  expends  the  proceeds 
tb^eof  for  building  pubHc  roads,  under  the  direction  of  the  com- 
nuanoner  of  public  roads,  in  an  amount  greater  than  the  amount 
wbieb  said  county  may  be  able  to  secure  by  apportionment  from 
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the  State  road  fund  for  that  year,  shall  be  enUtled  to  recetre 
from  Uie  State  road  fund  in  subsequent  years  such  further  amounts 
or  apportionments  as  will  make  the  total  amount  ultimately 
iecei^%d  from  said  fund  equal  to  one^ialf  the  amount  so  expended 
by  said  ooimty. 

Louisiana 

Municipal  corporations,  drunage  districts,  or  parishes  may  issue 
bonds  for  the  purpose  of  improving  the  roads  therein.  Before  these 
bonds  are  issued,  the  question  a^l  be  submitted  to  an  election 
and  a  majority  in  number  and  in  the  amount  of  property  valuation 
of  the  actual  votes  cast  shall  be  necessary  to  carry  the  election. 
Bonds  shall  not  be  issued  for  a  greater  amount  than  10  per  cent  of 
the  assessed  valuation,  shall  bear  not  exceeding  5  per  cent  interest, 
and  shall  run  not  to  exceed  forty  years.  A  nnking  fund  shall  be 
provided  to  redeem  these  bonds  at  maturity  and  an  annual  tax 
imposed  to  create  this  sinking  fund  and  pay  the  interest  on  the 
bonds  annually.  Such  bonds  shall  be  sold  for  not  less  than  par, 
and  the  proceeds  thereof  shall  not  be  used  for  any  other  purpose 
than  that  for  which  they  are  issued. 

Police  juries  of  the  several  parishes  are  authorised  to  divide 
their  respective  parishes  into  road  or  sub-road  districts,  and  tite 
poveming  authorities  of  said  districts  shall  have  the  right  to 
issue  bonds,  in  accordance  with  the  general  laws  of  the  Stat« 
authorizing  the  issuance  of  road  bonds,  to  provide  for  the  con- 
struction of  the  public  roads  therein. 

Mains 

No  general  road  bonding  law. 

Maryland 

No  general  road  bonding  law. 

HaMschusetts 

No  general  road  bonding  law. 

Michiftaa 

Tbe  township  board  of  any  organized  township,  upon  petition 
of  at  least  twenty-five  freeholders  thereof,  may  submit  to  an  elec- 
tion the  proposition  of  issuing  bonds  of  the  township  in  an  amount 
not  exc^diog  5  per  cent  of  the  assessed  valuation  thereof,  for 
improving  the  roads  therein  under  the  commissioner  of  highways, 
subject  to  direction  of  the  township  board  a  majority  of  the  legal 
voters  voting  is  necessary  to  authorise  the  bond  issue.  These 
bonds  shall  bear  not  to  exceed  5  per  cent  interest  and  shall  run  not 
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to  exceed  twenty-five  years,  &ad  a  tax  shall  be  levied  annually  to 
meet  the  ioterert  and  principal  as  fast  as  they  become  due. 

Counties  that  have  adopted  the  county  road  system  may  issue 
bonds  to  pay  for  such  improvements  as  the  commissioners  of  high- 
ways decide  to  make,  in  an  amount  not  exceeding  3  per  cent  of 
the  valuation  of  property  assessable  for  this  purpose.  Before 
iBSuing  these  bonds,  the  county  board  of  supervisors  must  order  &a 
election  to  decide  on  the  issue  upon  petition  signed  by  twenty-five 
resident  freeholders.  A  majority  of  votes  cast  is  required  to 
authorize  the  bond  issue.  Bonds  shall  not  be  sold  for  less  than 
par  and  shall  nm  for  not  exceeding  twenty  years.  The  rate  of 
Interest  and  method  of  payment  are  not  specified. 

The  county  board  of  supervisors  in  counties  that  have  not 
adopted  the  county  road  system  may,  without  petition  from  free- 
holdeiB,  submit  to  a  vote  the  question  of  issuing  bonds  of  the  county 
f<M-  road  purposes. 

HlnoMOtm 

On  petition  of  50  or  more  voters  who  are  freeholders  of  the 
county,  the  county  commiRsioners  may  submit  to  vote  the  propo- 
sition of  issuing  county  bonds  for  road  purposes.  If  a  majority  of 
those  voting  are  in  favor  of  the  proposition,  the  county  board 
shall  issue  bonds  of  the  county  in  such  amount  as  will  not,  with 
eodsting  indebtedness,  make  the  total  indebtedness  of  the  county 
»ceed  15  per  cent  of  the  assessed  valuation  of  taxable  real  property 
therein.  These  bonds  shall  bear  not  to  exceed  6  per  cent  interest, 
iliall  have  coupons  attached,  and  shall  be  paid  in  equal  install- 
ments— ^the  first  to  become  due  and  payable  not  less  than  five  years 
after  the  date  thereof,  and  the  last  not  more  than  twenty  years 
after  such  date. 

The  town  board,  to  make  extraordinary  improvements  that  will 
eoet  more  than  the  town  is  otherwise  authorized  to  appropriate, 
on  petition  of  15  or  more  voters  of  the  town  owning  real  estate 
therein,  may  submit  the  question  of  the  improvement  to  the  next 
annual  town  meeting,  or,  if  so  requested,  may  call  a  specialtown 
meeting  to  vote  on  the  question,  and  s  60  per  cent  majority  vote 
shall  authorize  the  improvement.  The  town  board  may  then 
issue  bonds  of  the  town  to  raise  the  necessary  funds.  The  amount 
of  these  bonds,  with  the  existing  indebtedness  of  the  town,  shall 
not  exceed  6  per  cent  of  the  assessed  valuation  thereof.  Such  bonds 
diall  bear  not  to  exceed  6  per  cent  interest,  shall  have  coupons 
attached,  and  sh^l  be  due  in  ten  equal  installments,  the  first  of 
which  shfUl  become  due  and  payable  not  more  than  eighteen  months 
after  date,  and  one  each  consecutive  year  thereafter.  A  tax 
ehaJi  be  levied  to  pay  the  interest  and  principal  of  such  bonds  as 
tbey  beemne  due. 
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For  tbe  purpose  of  road  and  bridi^  improvement,  the  county 
board  of  BupervlBorn  may  issue  bonds  of  the  county  to  an  amount 
not  exceeding,  including  all  of  ita  bonded  indebtetGiess,  5  per  cent 
of  the  assessed  valuation  of  all  taxable  property  in  the  county. 
These  bonds  shall  run  not  exceeding  forty  years,  shall  bear  interest 
at  liie  rate  of  6  per  cent,  and  shall  be  redeemed  by  a  sinking  fund  to 
be  provided  for  that  purpose  by  annual  taxation. 

The  board  of  supervisors  of  any  county  is  authorized  to  issue 
bonds  in  an  amount  not  to  exceed  in  the  aggr^ate,  with  out- 
stondii^  bonded  indebtedneas,  S  per  cent  of  the  aaaessed  valua- 
tion of  the  cotmty,  to  construct  and  extend  the  public  highways 
of  the  co^ty  to  connect  with  the  improved  highwajrs  of  adjoin- 
ing counties,  so  as  to  form  a  continuous  system  of  improved  inter- 
county  highways.  Such  bonds  shall  b^r  not  to  exceed  6  per 
cent  interest  and  mature  not  later  than  40  yeaiB  from  date  of 
issue. 

Supervisor  districts  may  issue  bonds  for  road  purposes  on  peti- 
tion to  the  county  board  of  supervisors  signed  by  20  per  cent  of 
the  qualified  electors  of  the  district.  A  favorable  vote  by  a  ma* 
jority  of  those  votii^  at  an  election  to  be  called  for  that  purpose 
IS  necessary  to  authorize  the  issue.  These  bonds  shall  run  not 
exceeding  twenty-five  years,  shall  bear  not  exceeding  6  per  cent 
interest,  shall  be  exempt  from  taxation,  and  shall  be  sold  for  not 
less  than  par.  A  tax  shall  be  levied  aimually  to  pay  the  interest 
and  create  a  uoldng  fund  for  the  (tischaige  of  such  bonds  at  mator- 
ity. 

Board  of  supenrisots  may  require  adjoining  road  districts  which 
have  constructed,  or  are  constructing,  improved  roads  to  con- 
nect such  improved  roads,  and  apportion  the  cost  thereof  to  the 
various  distncU.  Said  boards  may,  if  necessary,  authorize  such 
districts  to  issue  additi<mal  bonds  to  the  amount  required  to 
make  such  connections.  If  25  per  cent  of  the  electors  of  any 
such  district,  or  districts,  shall  petition  against  such  Ixmd  issue, 
then  bonds  ^all  not  be  issued  unless  at  an  election  held  for  that 
purpose  the  majority  of  electors  of  such  district,  or  districts, 
reapectively,  shaJl  vote  in  favor  of  same. 

When  the  sinking  fund  of  any  road  district  shall  accumulate 
to  an  appreciable  amount  before  the  time  for  redemption  of  the 
bonds  for  which  it  is  created,  the  road  commissioners  of  such 
district  may  loan  such  accumulation  at  not  less  than  6  per  cent 
interest  on  first-mortgage  real  estate  security,  on  the  basis  of 
one-half  of  its  ooseaMd  valuati(m. 
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HlMovrt 

When  petitioned  by  100  tax-pajdng  citiaens  of  any  county,  the 
county  court  thereof  may  Bubmit  to  a  vote  the  question  of  issuing 
bonds  for  road  and  bridge  purposea,  and  a  two-thirds  majority 
vote  of  those  voting  is  required  to  authoriie  the  bond  issue.  Such 
bonds  shall  be  coupon  bonds  and  issued  in  such  amount  as  will  not, 
with  the  e^dfiting  indebtedness  al  the  coimty,  exceed  the  consti- 
tutional limitation  of  5  per  cent  of  the  aaseased  valuation  of  the 
taxable  property  therein;  they  shall  bear  not  to  exceed  5  per  cent 
interest,  shall  be  exempt  from  taxation,  and  shall  mature  and  be 
payable  within  20  years  upon  the  call  of  the  county  court.  The 
principal  sinking  fund  and  interest  of  these  bonds  shall  be  pud  by 
a  tax  levied  for  Una  purpose. 

Special  road  districts  may  be  orgaiuzed  and  the  board  of  cc»n- 
sussionerB  thereof  may  call  an  election  to  determine  whether  bonds 
diall  be  inued  for  road  purposes.  A  two-thirds  majority  of  those 
voting  shall  be  necessary  to  authorize  the  issuance  of  these  bonds, 
which,  if  iflsued,  shall  be  in  an  amount,  including  existing  distiict 
indebtedness,  not  to  exceed  6  per  cent  of  the  assessed  valuation 
oS  the  district.  The  bonds  shall  bear  not  exceeding  6  per  cent 
interest,  shall  become  due  in  not  exceetUng  fifteen  annual  install- 
ments,  the  first  of  which  shall  become  due  not  later  than  two  years 
after  the  date  of  the  bonds.  The  bonds  shall  be  sold  to  the  best 
advantage  by  the  board  <^  commissionen. 


The  board  of  county  commissioners  of  any  county  may  issue 
coupon  bonds  in  an  amount  which,  with  the  outstanding  bonded 
indebtedness,  will  not  exceed  5  per  cent  of  the  assessed  valuation 
of  tiie  taxable  property  therein;  provided  that  no  county  shall 
incur  any  mdebtedness  or  liability  for  any  single  purpose  to  an 
amount  excee<Ung  $10,000,  without  the  approval  of  a  majority  of 
the  electors  thereof. 

Nebraska 

Any  county,  township,  precinct,  city,  or  village  may  issue  bonds 
to  constiiict  a  highmty  bridge  across  any  boundary  river  of  the 
State,  if  so  voted  by  three-fifths  of  the  voters  at  a  special  election. 
The  aokount  of  bonds  must  not  exceed  10  per  cent  of  the  valuation. 
In  any  county,  township,  precinct,  city  or  village  which  has  made 
donations  to  rulroads  or  other  internal  improvements,  a  two- 
tiiirds  vote  shall  be  required  for  such  bonds.  The  interest  shall 
not  exceed  7  per  cent.  There  shall  be  an  annual  tax  for  interest 
and  uniting  fund.    The  term  of  the  bond  is  not  deugnated. 


)vGoO'^lc 


7B  AiumicAN  aioBW&T  association 

Similar  proviaion  is  msde  for  purchasing  private  brieves  within 
any  township  or  across  any  river  bounding  a  township.  For  such 
purpose  a  two-thirds  majority  is  required  and  the  bonds  shall  bear 
not  to  exceed  8  per  cent  interest.  A  yearly  tax  must  be  levied  to 
pay  5  per  cent  ot  the  principal  annually  and  the  interest  on  the 
bonds.  Any  county  or  city  in  the  State  Is  authorized  to  issue  bonds 
for  internal  improvements,  and  it  appears  that  sucb  improvementa 
include  highways. 

Nevada 

On  a  majority  vote  of  the  qualified  electors  of  any  county,  the 
board  of  county  commissioners  may  issue  bonds  of  the  county  to 
create  a  fund  to  be  known  as  the  "county  road  and  bridge  fund," 
to  be  used  in  the  construction,  repur,  said  maintenance  of  the 
county  roads  and  bridges,  and  the  purchase  of  necessary  implemente 
and  machinery  for  tbb  purpose.  The  amount  of  these  bonds  shall 
not  exceed  the  equivalent  of  3  per  cent  of  the  total  assessed  valua- 
tion of  the  real  and  personal  property  in  the  county.  The  bonds 
shall  have  interest  coupons  attached,  shall  bear  not  to  exceed  6 
per  cent  interest,  shall  be  in  denominations  of  $1000, 1500  or  SlOO, 
as  determined  by  the  board  of  county  commisfflooers,  and  shall 
be  numbered  consecutively  from  first  to  last,  and  must  not  be 
sold  for  less  than  par.  On  January  1  of  the  third  year  succeeding 
their  sale  and  annually  thereafter,  one  or  more  of  these  bonds,  as 
shall  be  designated  by  the  board,  in  consecutive  order,  shall  be 
paid  and  redeemed  by  the  county,  and  an  annual  tax  shall  be  levied 
to  pay  the  interest  on  them  and  to  create  a  sinking  fund  for  th^ 
retirement. 

New  Hflinpshlr* 

No  g«ieral  road  bonding  law. 

New  Jersey 

The  board  of  chosen  freeholders  may  issue  bonds  of  the  county 
in  an  amount,  including  existing  indebtedness,  not  exceeding  3 
per  cent  of  the  assessed  valuation  of  the  real  estate  therein;  pro- 
vided that  in  no  case  shall  the  amount  of  such  bonds  outstanding 
at  any  one  time  exceed  $300,000.  These  bonds  shall  bear  interest 
not  to  exceed  5  per  cent,  and  shall  run  presumably  for  forty  years. 
Before  issuing  the  bonds,  the  board  of  chosen  freeholders  shall 
make  application  in  writing  to  the  circuit  court  of  the  county  for 
authority  to  issue  the  bonds,  and  the  circuit  court  shall  investi- 
gate and  determine  whether  the  bonds  shall  be  issued. 

The  board  of  chosen  freeholders  of  a  county,  or  the  township 
OCHnmittee  of  a  township,  or  the  proper  governing  body  of  otiier 
municipality,  may,  by  resolution,  issue  bonds  thereof  to  pay  the 
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share  of  the  county,  townahip,  or  other  municipality  in  the  cdet 
of  State-aid  road  work  therein.  These  bonda  shall  bear  not 
azceeding  5  per  cent  interest  and  shall  run  not  exceeding  thirty 
TcaiB. 

The  board  of  chosen  freeholders  may  issue  bonds  of  the  oounty 
in  ao  amount,  including  wasting  indebtedneaa,  not  to  exceed  3 
per  cent  of  the  asaessed  value  of  the  real  estate  therein ;  provided 
that  in  no  case  shall  the  amount  of  such  bonds  outsUuiding  at 
any  one  time  exceed  (300,000.  Such  bonds  shall  bear  not  to 
«cceed  5  per  cent  mter^  and  shall  run  for  not  to  exceed  40  years. 
Before  issuing  such  bonds,  the  board  of  chosen  freeholders  shall 
make  written  application  to  the  circuit  court  for  authority  to 
issue  the  bonds,  which  court  shall  investigate  and  detemiine 
whether  or  not  the  issue  shall  be  made. 

The  board  of  chosen  freeholders  of  a  county,  the  township 
committee  of  a  township,  or  the  proper  governing  body  of  other 
municipality,  may,  by  resolution,  issue  bonds  thereof  to  pay  the 
■bare  of  such  county,  township,  or  other  municipality  in  the  cost 
of  State-aid  road  work  therein.  Such  bonds  shall  bear  not  to 
exceed  5  per  cent  interest  and  shall  run  for  not  exceeding  30 
years. 

The  board  of  chosen  freeholders  of  any  county  is  authorised 
to  repair  or  reconstruct  county  roads  and  to  issue  bonds  in  pay- 
ment of  the  cost  thereof.  Such  bonds  shall  bear  not  to  exceed 
5  per  cent  interest  and  shall  be  payable  at  any  time  not  exceed- 
ing 5  years  from  date  of  issue. 

When  a  navigable  stream  marks  the  dividing  line  between 
two  or  more  counties  and  the  boards  of  chosen  freeholders  of 
such  counties,  respectively,  shall  have  resolved,  or  may  resolve, 
that  a  bridge  across  such  stream  is  a  public  uecessity,  or  that 
an  existing  bridge  across  said  stream  should  be  rebuilt,  the  same 
may  be  done  by  the  said  boards  of  chosen  freeholdera  jointly, 
the  expense  thereof  to  be  borne  by  such  counties  in  such  propor- 
tions as  may  be  agreed  upon  by  the  said  boards  of  chosen  bee- 
holders.  If  desirable,  bonds  may  be  issued  by  each  county  for 
its  proportionate  share  of  the  cost  of  such  bridge.  Such  bonds 
shall  bear  not  to  exceed  4}  per  cent  interest  and  run  for  not 
exceeding  30  years. 

To  meet  the  expenses  incurred  for  the  acquisition,  develop- 
ment and  improvement  of  parks  and  parkways  in  any  coimty, 
the  board  of  chosen  freeholders  may,  from  time  to  time,  in  addi- 
tion to  any  bonds  theretofore  authorized  by  law,  on  the  requi- 
sition of  the  board  of  park  commissioners,  borrow  money  by 
issuing  the  bonds  of  said  county,  not  exceeding  in  the  aggregate 
$650,000,  to  run  for  not  exceeding  60  years  and  to  bear  not  to 
exceed  4}  per  cent  interest. 
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It  is  provided  (Chapter  245,  L.  1914)  th&t  a  oonmuBsion  may 
be  appointed  for  three  or  more  contiguous  counties  to  construci 
one  or  more  bridges  or  tunneU  over  or  under  a  navigable  stream 
or  Hver  which  forms  a  part  of  the  boundary  of  the  State,  and 
mich  counties  may,  respectively,  issue  bonds  to  meet  the  cost 
thereof.  Such  bonds  shall  be  issued  in  such  amounts  and  shall 
befv  such  interest,  not  exceeding  5  per  cent,  uid  be  payable  at 
Bocb  time  as  the  governing  bodies  of  such  counties  may,  by 
resolution,  determine. 

New  Mexico 

When  petitioned  by  not  less  than  10  per  cent  of  the  qualified 
electors  of  the  county  who  are  taxpayers,  the  board  of  county 
commisBiooers  may  submit  the  question  of  issuing  bonds  of  the 
county  for  road  purposes.  A  majority  of  those  voting  is  required. 
The  amoimt  of  tiie  bonds  shall  not  exceed  in  the  aggregate,  includ- 
ing existing  indebtedness,  4  per  cent  on  the  value-  of  Uie  taxable 
property  within  the  county,  shall  bear  not  to  exceed  5  per  cent 
mterest,  and  shall  run  not  to  exceed  thirty  years,  but  may  be  made 
redeanable  prior  to  the  date  of  their  maturity,  as  may  be  provided 
by  order  of  the  board  of  county  conmussioners.  An  addition^ 
annual  tax  levy  shall  be  made  to  meet  the  interest  charges  on  the 
bonds,  and  there  shall  be  created  a  fund  to  be  known  as  the  "coun^ 
highway  »nking  fund,"  which  shall  be  used  for  the  redemption  <» 
braids  so  issued. 

New  York 

The  county  board  of  supervisors  may,  by  resolution,  authorise 
the  issuance  and  sale  of  bonds  for  paying  the  county's  share  of  the 
cost  of  any  highway.  These  boni^  must  not  be  sold  for  less  than 
par,  and  the  amount  of  the  issue  must  not  increase  the  total 
county  indebtedness  to  more  than  10  per  cent  of  the  assessed 
valuation. 

For  the  purpose  of  purchafdng  toll  roads  and  bridges,  the  county 
board  may  issue  bonds  which  shaU  bear  interest  not  exceeding  5 
per  cent,  shall  run  not  longer  than  twenty  years,  and  shall  not  be 
sold  below  par. 

Towns  may  issue  bonds  for  road  purposes  when  authorized 
by  the  county  board  of  supervisors.  In  the  case  of  towns,  a 
majority  vote  may  increase  the  amount  of  issue  to  one-third  of 
the  assessed  valuaUon  of  the  town. 

North  GaroUoa 

Upon  presentation  of  a  petition  by  not  less  than  one^om-th  of 
the  qualified  voters  of  any  township  to  the  bofuxl  of  county  commii- 
uoners,  the  board  shall  within  thirty  days  order  aa  election  in 
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the  town  to  determme  if  bonds  Bhall  be  issued.  This  election  shall 
be  held  subject  to  the  rules  and  regulations  of  the  general  electJOQ 
laws  of  the  State,  and  a  majority  vote  of  the  qualiSed  votera  ahsll 
be  necessftfy.  Such  elections  shall  not  be  held  oftener  than  everT' 
twelve  months.  The  amount  of  bonds  that  may  be  so  issued 
shim  not  exceed  (60,000  for  any  one  township  in  any  county, 
and  the  bonds  shall  be  paid  by  the  township  for  which  they  are 
issued,  and  shall  not  be  chargeable  against  any  property  or  polls 
outside  of  the  township.  Tbeee  bonds  shall  be  coupon  bonds, 
shall  bear  not  to  exceed  5  per  cent  interest,  and  shall  be  sold  for  not 
less  than  par  value,  and  the  interest  and  sinking  fund  charges  shall 
be  met  by  appropriate  annual  taxation.  The  fund  raised  by  this 
taxation  in  excess  of  the  amount  required  to  pay  interest  sliaU  be 
safely  invested  by  the  board  of  conunissioners  and  the  county 
eommiasioners  are  authorized  to  purchase  any  of  these  bonds  to 
the  amount  of  this  excess  annually,  and  after  ten  years  they  may 
purchase  at  a  sum  not  exceeding  par  value,  one-twenty-fifth  ^ 
the  bonds  issued  for  any  township. 

North  Dakota 
Section  183  of  article  12  of  the  constitution  authoriaes  counties, 
towiuhipB,  cities,  towns,  or  other  political  subdivisions  to  create 
an  indebtedness  not  to  exceed  5  per  cent  of  the  assessed  valuation 
of  the  taxable  property  therein,  but  apparently  there  has  been  no 
general  statutory  enactment  permitting  the  creation  of  an  indebt- 
edneos  for  road  purposes  under  authority  thus  conferred. 

OUo 

Authority  is  conferred  upon  township  trustees  to  issue  bonds  of 
the  township  in  denominations  of  SSOO  to  bear  not  exceeding  6 
per  cent  interest  per  annum,  to  run  not  exceeding  thirty  years,  and 
to  be  sold  for  not  less  than  par,  and  the  a^^egabe  amoimt  of  such 
bonds  which  may  be  outatandii^  at  any  one  time  is  not  to  exceed 
S50,000.  Not  more  than  5  miles  of  roaid  may  be  improved  in  any 
one  year,  and  no  more  bonds  shall  be  issued  than  shall  be  required 
to  pay  the  cost  of  such  improvements  for  the  current  year.  A  tax 
of  not  exceeding  3  mills  on  the  dollar  of  all  taxable  property  in 
the  tovnghip  sluill  be  levied  each  year  until  the  interest  and  the 
principal  of  the  bonds  are  paid. 

The  township  trustees  of  a  township  may  create  a  road  district 
and  may  issue  the  bonds  of  the  road  oistrict  to  bear  not  exceeding 
5  per  cent  interest  per  annum,  and  to  run  not  exceeding  twenty 
years,  and  the  amoimt  of  bonds  that  may  be  outstanding  at  any 
one  time  is  not  to  exceed  $100,000.  Before  these  bonds  shall  be 
iasued,  the  proposition  shall  be  sulsnitted  to  a  vote  of  the  qualified 
electors  of  the  distriet. 
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In  any  county,  adjacent  townshipB,  not  exceeding  four,  may  be 
oi^anized  into  a  road  diatrict  to  improve  the  roads.  When  the 
construction  of  such  a  road  district  is  petitioned  for  by  at  least 
fifty  resident  taxpayer  of  each  of  the  townahipe,  a  road  conunission 
of  not  more  than  one  member  from  each  township,  shall  be  nomi- 
oated  by  the  township  trustees  and  appointed  by  the  county  com- 
nusaioHers.  T^eae  road  improvements  must  be  indorsed  by  the 
qu^ified  voters  of  the  district  at  an  election  to  be  held  for  that 
purpose.  The  road  commission  may  issue  bonds  to  run  not  ex- 
ceeding 15  years,  to  bear  not  excee<hng  d  per  cent  interest,  to  be 
sold  for  not  leas  than  par  value,  and  not  to  exceed,  in  the  aggregate, 
$250,000  to  be  outstanding  at  any  one  time,  unless  the  taxable 
valuation  of  the  district  shall  exceed  $5,000,000,  when  $25,000 
additional  bonds  may  be  issued  for  each  million  of  assessed  valua- 
tion over  $5,000,000.  To  meet  the  interest  and  principal  of  such 
bonds,  the  county  commissioners  shall  levy  on  all  taxable  property 
in  the  district  an  additional  tax  of  not  to  exceed  3  nulls  on  the  dollar. 

In  addition,  there  are  numerous  special  provisions  of  law  under 
which  county  commissioners  may  issue  county  bonds,  and  town- 
ship trustees  may  issue  township  bonds  for  road  improvement 
purposes. 

Under  the  act  approved  May  31,  1911,  as  amended  in  1913  pro- 
viding for  State  aid  in  the  construction  of  "  inter-county  highways, 
etc.,"  the  county  commissioners  of  any  county  are  authorised  to 
issue  bonds  in  anticipation  of  collections  of  revenue  from  the 
assessment  of  a  special  tax  for  the  purpose  of  constructing,  improv- 
ing or  repairing  roads  under  the  act,  and  obtaining  State  aid  there- 
for. Such  bonds  shall  state  the  purpose  for  which  they  are  issued, 
and  shall  bear  interest  not  to  exceed  5  per  cent  per  annum,  payable 
semiannually,  and  mature  not  later  than  ten  years  from  ^e  date 
of  issue,  as  the  county  commissioners  shall  determine,  provided 
the  af^regate  unount  of  these  bonds  shall  not  exceed  1  per  cent  of 
the  tax  duplicate  of  the  county.  The  bonds  stiall  be  advertised 
in  two  newspapers  published  in  the  county  at  least  once  each  week 
for  four  consecutive  weeks,  and  shall  be  sold  to  the  highest  bidder 
at  not  less  than  par  and  accrued  interest,  and  the  county  oonunis- 
moners  may  reject  any  and  all  bids.  The  proceeds  of  such  bonds 
shall  be  used  exclusively  in  constructing,  improving,  maintuning 
or  repairing  the  road  for  which  they  were  issued,  except  that  any 
unexpended  balance  shall  become  a  part  of  the  general  road  funds 
of  the  county. 

OUahomB 

The  township  board  may  issue  bonds  in  an  amouat  not  exceeding 
3  per  cent  of  the  taxable  property  upon  a  ttu«e-fiftha  vote  at  a 
special  election.    The  bond  interest  shall  not  exceed  6  pu*  oent, 
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and  the  term  ohall  not  exceed  twenty-fiTe  yean.  An  annual  tax 
aliall  be  levied  to  pay  the  interest  and  to  create  a  einking  fund  for 
the  redemption  of  the  bonds  at  their  maturity. 

The  county  ctxnmisBionera  of  any  coimty  are  authorized,  upon 
a  three-fifths  vote  of  those  voting  at  a  special  election,  to  issue 
county  bonds  for  building,  rei»iring  or  acquiring  bridges,  and  the 
term  ^  the  bonds  shall  not  exceed  twenty-five  years  and  their  in- 
terest shall  not  exceed  5  per  cent.  An  annual  tax  is  levied  to  meet 
the  interest  and  sinking  fund  charges  on  the  bonds. 

Road  improvement  districts  of  not  teas  than  8  square  miles  in 
area  may  be  created  in  any  county  upon  written  petition  signed  by 
15  per  cent  of  the  qualified  electors  of  the  proposed  district,  filed 
with  the  county  clerk.  Such  petition  shall  ask  tor  a  vote  on  the 
bond  issue  for  the  iraproremeDt  of  the  roads  in  the  district,  and 
at  the  election  a  three-fifths  majority  of  those  voting  shall  be 
required  to  authorize  the  issuance  of  bonds.  Interest  on  these 
bonds  shall  not  exceed  5  per  cent,  and  the  term  shall  not  exceed 
tweaty-five  years.  The  board  of  county  commiasicmers  shall  an- 
nually levy  upon  all  the  taxable  property  in  the  road  improvement 
district  a  tax  sufficient  to  pay  the  interest  on  the  bonds  and  to  create 
a  sinking  fund  for  their  redonptton. 

Oregon 

A  propodtion  to  issue  county  road  bonds  may  originate  io  eitlier 
of  four  ways:  First,  upon  the  petition  of  the  registered  voters 
equal  to  one-fourth  of  the  greatest  number  of  votes  cast  for  any 
candidate  for  judge  of  the  supreme  court  at  the  last  general  election 
in  that  county,  or  by  5000  registered  voters,  the  county  court 
sAoZf  submit  a  proposition  to  issue  county  road  bonds  at  a  special 
election  called  for  that  purpose;  second,  upon  the  petition  of  one* 
twentieth  of  the  registered  voters,  as  above,  the  proportion  may 
be  submitted  at  a  special  election;  third,  upon  the  petition  (tf  on^ 
ten^  of  the  registered  voters,  as  above,  the  proposition  <Aa[I 
be  submitted  at  the  next  general  election;  and  fourth,  the  ootmty 
court  mo]/  submit  the  proposition  at  any  general  election  of  its  own 
motion. 

Upon  a  favoraUe  vote  of  the  majority  of  all  those  voting  at  the 
special  or  general  election,  the  county  court  shall  issue  tiie  road 
bonds  or  the  county  warrants  in  lieu  thereof,  as  funds  are  needed, 
llie  bonds  shall  be  issued  in  denominations  of  not  leas  than  ISO 
nor  greater  than  $1000,  and  shall  bear  interest  not  to  exceed  6  per 
sent.  Hie  aggregate  of  all  bonds  outstanding  shall  not  exceed  2 
per  cent  of  the  assessed  valuation,  and  shall  be  sold  to  the  highest 
ndder.  The  proceeds  shall  be  expended  only  in  constructing 
pennanent  public  roads  as  specified  in  the  order  subnuttiog  the 
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prapoatkfa.    A  special  tax  may  be  kned  to  pay  interest  charges, 
and  to  provide  a  sinking  fund  for  the  payment  of  the  principal,  at 
provinon  therefor  may  be  made  by  transferring  funds  to  such 
rinkii^fund. 
'  P«niu7lTBata 

Ilie  cwmty  oororoiwbners  of  the  several  counties  may  borrow 
mcm^  for  im^voving  and  mMntaining  the  public  roads,  and  may 
tsmie  bonds  for  these  improvaiiMits.  The  amount  shall  not  exceed 
in  the  aggregate  2  per  cent  of  tiie  total  at  the  assessed  valuation 
at  all  DToperty  in  ioe  county  at  the  last  triennial  valuation;  but, 
DO  sucn  bonds  or  iadebtedneas  shall  bear  interest  exceeding  6  per 
orat.  Tlie  counlw  oranmissionerB  shall  not  issue  bonds  in  one  y«ar 
to  exceed  one-tialf  of  1  per  cent  of  the  totaJ  valuation  of  all  prtf>erty, 
as  shown  at  tiie  last  triennial  assessment;  provided,  that  the  amount 
aS  bonds  issued  in  any  one  year  in  excess  of  one-tenth  of  1  per 
erat  of  such  total  valuation  of  all  intq>erty  shall  be  approved  1^ 
the  graitd  jury  and  court  irf  quarter  aeseians. 


No  general  road  bonding  law. 

South  Carallna 
No  genial  road  bonding  law. 

SoDth  Dakota 

It  is  provided  in  artide  26,  section  1137,  of  the  revised  code  of 
1903,  that  the  bcnrds  of  superviaws  of  organised  townships  are 
authorized  to  issue  cotqion  bonds  when  directed  by  a  two-thirds 
majority  of  the  vot^s,  at  a  town  meeting  called  for  that  purpose. 
Under  the  amendment  of  1911,  charter  260,  tiieae  bomls  or  orders 
are  to  be  payable  in  such  amounts  ajid  at  such  timee,  not  ezceetfing 
ten  years  from  date,  as  two-tbirda  of  t^  l^al  voters  present  and 
voting  shall  detemiine,  with  interest  not  exceeding  6  per  cent 
per  annum,  payable  annually.  The  section  of  tite  original  article 
agrees  with  this  amendment  in  its  provisi(m  that  the  wove  action 
m^i-  he  taken  at  an  annual  town  meeting  duly  advertised. 

Section  1139  of  the  (Miginal  act  [Htnrides  tliat  tlie  board  of  supep- 
visora  must  levy  a  tax  for  interest  and  [nincipa!  not  exceeding  15 
per  cent  of  such  maturing  bonds,  and  section  1140  of  the  on^nal 
act  provides  that  whenever  a  petition  t>earing  the  agnatures  <tf 
two-thirds  of  the  legal  voters  ot  a  towndiip  asks  tliat  an  amount 
of  numey  not  exceeding  6  per  cent  ttf  the  taxable  valuation  of 
Uie  town  and  not  exce^ing  16000  be  rused  f  sr  the  eonstruotion 
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of  Koy  tnU>lic  road  or  roads,  the  superrieora  shall  issue  and  sdl 
eoupoo  txMids  for  the  amount  specified.  Ttio  term  shall  not  exceed 
tweoty  years  and  the  interest  shall  not  exceed  10  per  cent,  payable 
annually,  and  these  bonds  are  to  be  aotd  tat  not  lees  than  par  value. 
The  interest  and  principal  are  to  be  provided  for  by  taxation. 
Money  so  obtained  is  to  be  used  undn'  the  direction  of  the  super* 
visors  of  the  town  involved. 

TennaHS* 

Under  an  act  approved  September  27,  1913,  the  county  ouurt  of 
any  comity,  wiiea  authorined  by  a  majwity  vote  at  an  election 
held  for  the  purpose,  may  issue  coupon  bonds  for  hia^way  pur- 
poses in  any  amount  which  will  not  increase  the  outstanding  indebt- 
edness of  the  county  to  more  than  10  per  cent  of  the  taxable 
valuation.  Theee  bonds  shall  bear  ioteiest  at  not  exceeding  6 
per  cent,  shall  not  run  for  more  than  forty  Tears,  and  shall  not  be 
add  (or  less  than  par;  provided  that  a  two-thirds  vote  may  authorixe 
a  bond  isBus  that  may  increase  tba  outstanding  indebtedness  to 
an  amoimt  not  to  exceed  15  per  cent.  Tlie  county  court  provides 
the  levy  for  interest  and  retirmg  the  bonds  and  also  for  creating  an 
annual  muntenance  fund  equiD  to  2  per  cent  of  the  bond  issue. 

In  ease  at  federal  aid,  the  court  is  authorized  to  appropriate  an 
amount  not  to  exceed  double  the  federal  ud,  and,  in  case  there 
are  insufficient  funds  in  the  treasury,  may  issue  bonds  not  to  exceed 
3  per  cent  at  the  taxable  vahmtion. 

Tb«  county  court  must  adopt  a  resolution  settii^  fortii  the  roads 
to  be  built  or  improved  and  the  number  at  mUee  ttiereof,  and  m^ 
authorise  the  e:^)enditure  for  the  em|d<^meQt  of  engineers  and 
payment  of  expenses  inddent  to  the  preparatioa  and  preliminary 
plans  for  the  improvesnent  to  be  made  under  this  act. 

The  county  court  shall  have  the  right  to  divide  the  county 
into  districts  (not  less  than  three  nor  more  tlian  eight)  and  there 
shall  be  elected  one  road  commisNoner  from  and  for  each  district; 
provided  that  any  county  not  demring  districts  shall  have  the 
right  to  elect  three  commisiDonera  at  lai^  who  shall  constitute  the 
county  board  of  commissioners. 

The  ctaumisaonerB  ^lall  let  all  work  for  grading,  macadamiong, 
concreting,  bridge  building,  etc.,  by  contract.  They  shall  employ 
an  engineer  to  lay  out  and  estimate  the  cost  of  the  improvement 
and  supervise  the  work  done  under  this  act. 

Texu 

Any  county,  political  subdivision,  or  other  defined  district  of 
the  county,  upon  a  vote  of  two-thirds  majority  of  the  rendent, 
property-holding  taxpayers,  may  issue  bonds  for  road  purposes 
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in  an  amount  not  to  exceed  one-fourth  of  the  assessed  value  of 
the  reaj  property  therein.  These  bonds  shall  run  for  not  less  than 
twenty  nor  more  than  forty  years,  with  such  option  of  redemption 
as  may  be  fixed  by  the  commissioners'  court,  shall  bear  not  more 
than  5)  per  cent  interest  per  annum,  and  must  be  examined  by 
the  attorney  general  and  registered  by  the  state  comptroller  of 
public  account-s.  The  county  commisaioner'a  court  shall  levy  s 
tax  sufficient  to  pay  the  interest  on  these  bonds  and  produce  a 
sinking  fund  sufficient  to  redeem  them  at  maturity.  Each  polit- 
ical  subdivision  or  defined  district  so  issuing;  bonds  shall  be  made 
a  body  corporate,  and  may  sue  and  be  sued  in  like  manner  as  coun- 
ties. The  county  commissioner  in  whose  precinct  the  political  sub- 
division or  defined  district  ia  located  shall  be  ex-officio  road  supei^ 
intendent  of  the  road  district,  with  power  to  contract  for  and  os 
behalf  of  it. 


The  board  of  county  commissioners  may  contract  bonded  indebt- 
edness by  an  order  specifying  the  purposes  for  which  the  indebted- 
ness is  to  be  created  and  the  amount  of  the  indebtedness,  and  by 
providing  for  submission  of  the  proposition  to  the  electors  of  the 
county  at  the  next  succeeding  general  election,  or  at  aspeciai  election 
to  be  called  for  that  purpose.  At  this  election  only  such  qualified 
voters  as  have  paid  a  property  tax  in  the  county  in  the  year  pre- 
ceding the  election  shall  be  permitted  to  vote  on  the  question  of 
issuing  bonds.  A  majority  of  those  voting  shall  be  necessary  to 
authorize  the  issuance  of  bonds.  If  the  bonds  are  issued,  the  board 
shall  levy  a  tax  necessary  to  pay  the  interest  on  tiicm  and  to  create 
a  sinking  fund  for  their  redemption  at  maturity.  Bonds  shall  not 
be  in  an  amount  which,  including  existing  indebtedness,  will 
exceed  2  per  cent  of  the  vfUue  of  the  texable  property  of  the  county. 

Any  town  or  incorporated  city  may  issue  bonds  to  an  amount 
not  exceedii^;  three  times  its  grand  list  for  the  purpose  of  purchasing 
road-making  apparatus  and  building  permanent  highways  therein. 
To  authorize  such  bonds  a  two-thirds  majority  vote  of  all  those 
cast  at  a  meeting  of  the  town  or  corporation  for  that  purpcse  shall 
be  necessary.  Tliese  bonds  shall  be  issued  for  a  term  not  exceeding 
twenty-five  years,  with  interest  coupons  attached  bearing  not  to 
exceed  5  per  cent  interest.  The  town,  city  or  vilts,ge  must  by  vote 
determine  the  time,  place,  manner  of  payment,  and  the  terms,  de- 
nominations and  conditions  of  such  bonds. 
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Upon  the  petition  of  a  majority  of  the  board  of  supervisors  of 
any  county  or  upon  the  petition  of  150  freeholders  of  a  county  to 
the  circuit  court  thereof,  the  circuit  court  may  order  an  election 
to  determine  whether  the  board  of  supervisors  of  the  county  shall 
issue  county  bonds  for  road  purposes.  A  majority  of  the  qualified 
voters  of  the  county  will  be  necessary.  The  atnoimt  of  the  bonds, 
including  all  bonds  previously  issued  and  remaining  unp^d,  shall 
in  no  case  exceed  10  per  cent  of  the  total  taxable  value  of  the  county. 
These  bonds  ^all  be  issued  in  denominations  of  $100  or  some  multi- 

Ele  thereof,  shall  bear  not  to  exceed  6  per  cent  interest,  and  shall 
e  payable  not  exceeding  thirty-four  years  from  the  date  thereof, 
but  may,  in  the  discretion  of  the  board  of  supervisors,  be  made 
redeemable  at  such  time  or  times  as  the  board  may  prescribe  and 
stipulate  upon  ttie  face  of  the  bonds  when  issued.  After  the  issu- 
ance of  the  bonds,  a  tax  shall  be  levied  in  the  county  on  .all  property 
liable  to  State  tax  to  an  amount  sufBcient  to  meet  the  interest  on 
the  bonds  and  create  a  sinking  fund  for  their  redemption  at  ma- 
turity. 

The  board  of  supervisors,  or  local  county  road  board  if  there  be 
one,  shall  apply  to  the  State  highway  commissioner  for,  or  shall 
employ  a  competent  road  engineer  to  make  plans  and  specifications 
for  and  supervise  the  improvements  made  from  the  proceeds  of 
the  bond  issue. 

Bonds  may  be  issued  by  any  county  for  the  purpose  of  macad- 
amising or  otherwise  improving  the  public  rocids  and  bridges  of 
any  ma^sterial  or  road  (Strict  in  such  county.  Before  the  bonds 
are  issued,  a  petition  signed  by  a  majority  of  the  board  of  super* 
visors  of  the  county  or  by  fifty  freeholders  of  any  magisterial  dis- 
trict or  districts  in  the  county  shall  be  presented  to  the  circuit 
court  of  the  county,  which  shall  order  an  election  to  be  held  to 
determine  whether  the  bonds  shall  be  issued.  A  majority  of 
the  qualilied  voters  of  the  district  voting  thereon  shall  be  necessary 
to  carry  the  election.  The  amount  of  these  bonds  shall  not  exceed 
10  per  cent  of  the  total  assessed  taxable  values  at  the  time  in  the 
magisterial  district.  These  bonds  shall  be  in  denominations  of 
SlOO  or  some  multiple  thereof,  shall  bear  not  exceeding  6  per  cent 
interest  per  annum,  and  shall  be  payable  within  not  exceeding 
thirty-four  years  from  the  date  thereof,  but  may,  in  the  dis- 
cretion of  the  board,  be  made  redeemable  at  such  time  or  times 
and  upon  such  notice  as  the  board  may  prescribe  and  stipulate 
upon  the  face  of  the  bonds  when  issued.  The  necessary  tax  levy 
shall  be  made  by  the  board  on  all  taxable  property  liable  to  State 
tax  in  the  m^isterial  district,  in  order  to  meet  the  interest  on  the 
booda  and  to  create  a  sinking  fund  for  their  redemption  at  maturity. 
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Uoder  a  clause  is  article  5  of  chapter  76  of  the  laws  oMdOS, 
when  more  than  50  per  cent  of  the  expense  of  permanent  road 
improvemeat  in  any  county  is  expended  in  accordance  with  pro- 
tisiona  of  the  act,  that  county  shall  be  entitled  to  receive  its 
annual  apportionment  of  State  aid  until  its  receipt  from  the  State 
OIL  that  account  shall  equal  50  per  cent  of  the  expense. 

Vatbingtoa 

There  are  in  Washington  three  operative  statutes  passed  and 
effective  in  the  years  1890,  1893  and  1013,  respectively.  The  last 
two  are  very  similar,  and  the  act  of  1913,  as  therein  stated,  is 
intended  to  confer  additional  power  and  authority.  Bonds  may 
be  issued  under  the  provifflons  of  either  of  these  statutes. 

The  board  of  county  commissioners  of  any  county  may,  by  the 
act  of  1890,  whenever  a  majority  of  them  shall  so  decide,  submit 
to  an  election  the  question  of  issuing  coupon  road  and  bridge 
bonds  in  an  amount  not  to  exceed  5  per  cent  of  the  taxable  property 
in  the  county,  bearing  not  to  exceed  6  per  cent  interest  per  annum, 
and  payable  at  such  time  as  may  be  &xed  by  the  board  of  county 
commissioners.  This  proposition  may  be  submitted  at  a  general 
election  and  a  majority  of  three-fifths  of  the  votes  cast  is  necessary 
to  authorise  the  issue  of  these  bonds.  If  bonds  are  issued,  the 
county  comtnissioners  must  ascertsin  and  levy  annually  a  suffi- 
cient tax  to  pay  the  interest  on  them  when  they  become  due  and 
to  create  a  sinking  fund  to  redeem  them  at  maturity. 

The  county  commissioners  are  authorized  by  Uie  act  of  1893 
to  establish  and  construct  a  system  of  improved  roads  on  petition 
setting  forth  that  the  public  welfare  requires  that  such  improve- 
ments should  be  begun  without  delay  and  that  the  county  has 
not  sufficient  funds.  If  the  commisraon  shall  approve  the  petition, 
they  may  by  resolution  direct  that  an  election  be  called  on  the 
question  of  issuing  bonds  of  the  county  to  provide  funds.  If 
^ree-fifths  of  those  voting  are  favorable,  the  commisaionerB  shall 
issue  the  bonds  and  negotiate  their  sale  at  not  less  than  par  value. 
These  bonds  shall  be  made  payable  to  the  bearer  within  not  more 
than  twenty  years  from  their  date  and  shall  bear  not  exceeding  6 
per  cent  interest.  Bonds  shall  not  be  issued  under  the  provisioa^ 
of  this  chapter  in  such  an  amount  as  will  make  the  aggregate  indebt- 
edness of  the  county  exceed  1)  per  cent  of  the  value  of  taxable 
property  therein.  When  bonds  are  issued,  the  board  of  county 
commissioners  is  authorised  and  required  annually  to  levy  and 
collect  a  tax  sufficient  to  pay  the  interest  on  them,  and,  in  case 
they  are  to  run  longer  than  ten  years,  they  shall  annually  levy 
and  collect,  beginning  with  the  annual  tax  levy  succeeding  the 
expiration  of  t^  years  from  the  date  of  the  bonds,  an  additional 
tax  to  provide  a  dnking  fund  for  the  pt^irment  of  the  principal 
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thereof.    This  annual  dnking  fund  levy  shall  be  at  least  equal  to 
10  per  cent  of  the  amount  of  the  bonds  issued. 

An  act  passed  in  1913  authoriices  the  board  of  county  commis- 
Enoners  of  any  county  to  submit  to  the  voters  of  the  county  the 
question  of  issuiug  negotiable  coupon  road  bonds  in  an  amount  not 
to  exceed  5  per  cent  of  the  taxable  property  of  such  county.  This 
question  may  be  submitted  at  the  general  election  or  at  a  special 
Section  called  for  that  purpose.  A  three-fifths  majority  of  the 
votes  cast  shall  be  necessary  to  authorize  the  issuance  of  the  bonds. 
If  issued,  they  shall  run  not  to  exceed  twenty  years  and  bear 
not  to  exceed  6  per  cent  interest.  Hie  provisions  of  this  act  shall 
aipply  not  only  to  roads  which  are  or  shall  be  under  the  general 
control  of  the  county,  but  also  to  all  parts  of  the  State  roads  in  the 
eouDty  and  to  all  roads  which  are  utuated  or  are  to  be  constructed 
wholly  or  in  part  within  the  limits  of  any  incorporated  city  or 
town  therein;  provided  that  the  board  of  county  commisnoners 
finds  that  they  fonn  or  will  become  a  part  of  the  public  highway 
oyetem  of  the  county;  provided  fiu-ther  that  no  proposition  for 
bonds  sball  be  Bubmitt«l  which  proposes  that  more  than  40  per 
oemt  of  the  proceeds  thereof  shall  be  expended  within  any  city  or 
town  or  within  any  number  of  cities  and  towns.  After  the  bonds 
are  issued,  the  county  cwnmissioners  shall  levy  an  annual  tax 
sufficient  to  pay  the  interest  and  at  least  five  years  prior  to  the 
maturity  of  the  bonds,  and  thence  forward  each  year  until  their 
maturity  the  county  commisffloners  must  ascertain  and  levy  a  tax 
sufficient  to  accumulate  during  the  last  series  of  years  a  fund  equal 
to  the  prindpal  of  idl  the  bonds  then  renuuning  outstaiulii^  and 
unpaid.  The  proceeds  of  this  tax  shall  go  into  a  rinking  fund  for 
the  discharge  of  the  bonds. 

WMt  VlrglaU 

The  county  court  of  any  county  may  improve  the  mtdn  roads 
thereof,  and  may  pay  for  them  by  the  issuance  of  the  bonds  of  the 
county.  In  this  case  the  court,  upon  petition  of  fifty  legal  voters 
of  the  county,  shall  submit  the  proposition  at  a  general  school  or 
qiedal  election,  and  a  three-fifths  favorable  vote  of  tdl  votes  cast  shall 
be  neceesary  to  authorise  the  issuance  of  the  bonds.  The  amount  of 
bonded  indebtedness  t^at  may  be  outstanding  at  any  cme  time 
diaD  not  exceed  5  per  cent  of  the  value  of  the  taxable  pn^rty  within 
the  coonty.  Interest  on  these  bonds  shall  not  exmed  6  per  cent, 
and  the  bonds  shall  be  sold  at  not  less  than  par.  Tlie  term  not 
exceed  thirty-four  years,  and  an  annual  tax  shall  be  levied  on  all 

Eoperty  subject  to  taxation  m  the  county  sufficient  to  meet  the 
terest  and  to  create  a  sinking  fund  for  the  redemption  of  the 
bonds  at  maturity. 
In  like  manner  the  county  court  may  issue  road  bonds  of  any 
'1  district  wHhia  the  county. 
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Any  county,  through  its  board,  may  issue  nontaxable  coupon 
bonds  bearing  interest  at  5  per  cent,  payable  semiannually,  for  the 
origiiial  improvement  of  any  portion  of  the  system  of  prospective 
St^  highways.  The  bonds  may  run  not  to  exceed  ten  years,  and 
the  entire  issue,  when  added  to  other  county  indebtedness,  must 
not  exceed  5  per  cent  of  taxable  property,  as  ascertsined  by  last 
assessment  The  bonds  may  not  be  sold  below  par  outrnde  of  the 
county  until  the  residents  of  the  county  have  haii  a  reasonable 
opportunity  to  purchase  them,  and  when  sold,  the  proceeds  must 
be  apportioned  to  the  respective  towns  by  the  county  board.  The 
form  of  the  bonds  is  to  be  approved  by  the  State  highway  commis- 
mon,  and  the  bonds  are  to  be  printed  from  platee  furnished  by  the 
commiadon. 

The  bonds  are  to  be  divided  as  to  denominations  and  due  dates 
so  as  to  have  an  equal  amount  payable  each  year.  The  interest 
and  principal  are  provided  for  by  a  direct  tax  to  be  assessed  by 
the  county  board.  Provision  is  also  made  for  the  issuance  m 
bonds  conditioned  upon  the  payment  of  all  interest  by  private 
subscriptiona,  but  money  or  approved  securities  must  be  first 
deposited  to  secure  the  payment  of  this  interest.  State  aid  mby 
be  obtained  upon  proce^  from  bond  sales  not  to  exceed  one-hidf 
of  the  tax  levy  in  the  county  for  the  payment  of  the  face  of  the 
bonds. 

No  bond  issue  shall  be  authorized  for  more  than  one>fifth  of  1 
per  cent  of  the  aSBeesed  value  of  all  the  taxable  property  in  the 
county  until  the  proposition  has  been  submitted  to  a  vote  of  elec- 
tors of  the  county,  and  a  majority  of  those  voting  have  been  favoi^ 
able.  A  petition  signed  by  qualified  electors  equal  to  10  per  cent 
of  the  number  of  votes  cast  for  governor  at  the  last  general  election 
may  secure  the  submission  to  a  vote  of  any  proportion  to  issue 
bonds. 

Any  town  may  issue  bonds  for  the  original  improvement  of  any 
portion  of  the  system  of  prospective  State  highways  in  a  manner 
similar  to  that  of  the  county,  except  that  the  proposition  must, 
without  exception,  be  submitted  to  a  vote  of  the  qualified  electors 
of  the  town  at  a  regular  town  meeting,  or  at  a  special  meeting 
called  for  the  purpose.  The  rate  of  interest  and  other  terms  of 
the  bonds  are  practically  identical  with  those  of  the  county. 

Wyoming 

The  State  constitution  authorizes  the  county  and  subdivisions 
thereof  to  create  indebtedness  not  to  exceed  2  per  cent  of  thar 
taxable  valuation,  but  there  has  been  no  statutory  enactment, 
wther  general  or  special,  under  the  authority  thus  conferred,  for 
the  issuance  of  road  bonds. 
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A  comprehensive  bulletin  on  highway  bonds  was  issued  by  the 
Office  of  Public  Roads  of  the  United  States  Department  of 
Agriculture  in  February  of  this  year  (Department  Bulletin  No. 
136).  The  bulletin  shows  that  there  were  outstanding  high- 
way bonds  in  1,230  counties  on  January  1,  1914,  aggregating 
$286,557,073.  As  indicating  the  growth  of  bond  issues,  the  bul- 
letin points  out  that  in  1911  there  were  {29,200,000  of  bonds 
issued,  m  1912,  $32,022,000;  and  in  1913,  $50,445,000.    It  is  also 

Annual  pavnentt  which,  with  intere*(  at  S,  Si,  and  4  per  ctnt,  compounded 
(emtannuaJIy,  tn'tl  amount  to  tlfiOO  at  the  end  of  a  term  of  yeare 
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Ipnomt 

HDMint 

tpaoNit 

$1,000.0000 

$1,000.0000 

$1,000.0000 

'i92.SS62 

401.3306 

WO. 1000 

323.4S83 

821.8368 

320.2221 

23S.046» 

337  1428 

236.3«8 

188.2090 

180.3672 

184.4796 

164.5102 

152.5508 

150.6104 

I30.417* 

128.4252 

120.4560 

112.3eM 

110.3564 

108,3733 

98.3436 

06.3264 

94.3382 

10 

87.1402 

85.1206 

83.1360 

11 

77.9872 

75.9717 

73.9954 

12 

70.3731 

68.3643 

66.3090 

13 

03.0399 

61.9«27 

60.9934 

14 

58.4372 

60.4527 

64.6191 

15 

M.Bzao 

51.7080 

49.7928 

1« 

49.6229 

47.5689 

46,6734 

17 

45.8662 

43.9283 

43.0637 

18 

42.6221 

40.7032 

38.8504 

19 

30.7280 

37.8279 

35.9976 

30 

37.1306 

36.3499 

33.4420 

21 

34.7875 

82.9267 

31.1420 

22 

82.0639 

30.8230 

29.0636 

23 

30.7313 

28.9116 

27.1760 

34 

28.0666 

27,1870 

25.4567 

26 

27.3400 

25.6600 

28.8829 

2S 

26.8682 

24.1024 

33.4404 

37 

24.4850 

23.7508 

21,1130 

28 

23.2149 

21.6024 

19,8901 

29 

22.0373 

20,3405 

18.7601 

30 

20.9438 

19.3739 

17.7113 
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pcnnted  oat  th&t  State  highway  bondii  issued  or  authorised  to  Janu- 
tay  I,  1014,  amounted  to  $168,690,000,  making  a  grand  tot^  of 
all  h^way  bonds  voted  to  January  1,  1914,  of  $445,147,000. 

The  table  on  page  91  Bfaows  the  amount  necessary  to  be  raised 
each  year  in  order  to  retire  a  $1000  bond  by  the  unking  fund 
metJiod. 

The  serial  bond,  which  has  become  rather  general  for  high- 
way purposes  in  recent  years,  retires  a  fixed  portion  of  the  prin- 
cipal eacn  year  and  is  quite  a  desirable  method  of  retiring  public 
indebtedness  by  reason  of  the  fact  that  the  interest  rate  on  the 
bcnda  retired  is  usuaUy  liigher  than  the  interest  which  can  be 
earned  on  a  sinking  fund.  The  foUowiog  table  shows  the  amount 
which  must  be  provided  annually  for  a  period  of  twenty  years 
to  retire  a  serial  loan  of  $100,000  bearing  4  per  cent  interest: 
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uouomianv 

"-S- 

TOttM, 

1 

SIOO,000 

$4,000 

$5,000 

$9,000 

2 

96,000 

3,800 

5,000 

8,800 

3 

00,000 

3,600 

5000 

8,000 

4 

86,000 

3,400 

5,000 

8,400 

6 

80,000 

8,200 

5,000 

8.200 

6 

78,000 

3,000 

6,000 

8,000 

7 

70,000 

2,800 

5,000 

7,800 

8 

66,000 

2600 

5,000 

7,600 

» 

60,000 

2,400 

6,000 

7,400 

10 

56,000 

2,200 

5,000 

7,200 

11 

60,000 

2,000 

6,000 

7,000 

12 

46,000 

1,800 

5,000 

0,800 

13 

40  000 

1,600 

5000 

6,600 

14 

36,000 

1400 

5,000 

6,400 

IS 

30,000 

1,200 

6,000 

6,200 

16 

26,000 

1,000 

5,000 

6,000 

17 

20,000 

800 

6,000 

6,800 

18 

16,000 

600 

5;ooo 

6,600 

19 

10,000 

400 

5,000 

5,400 

20 

6,000 

200 

5,000 

6.200 

Totali.. 

42,000 

100,000 

142,000 

The  saving  by  the  serial  metiiod  as  compared  with  the  sink- 
ing fund  method  is  quite  marked,  as  indicated  by  the  following 
table,  which  shows  the  total  cost  of  a  loan  of  $100,000  fortwenty 
years  with  interest  compounded  annually  under  the  sinking  fund, 
the  annuity,  and  the  serial  metiiods  respectively.  The  aimuity 
bond  differs  from  the  serial  bond  in  that  the  former  calls  for 
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payment  of  prrndpal  and  interest  by  a  constant  annual  or  semi- 
iiiiTnia.1  payment,  while  under  the  serial  bond  only  the  principal 
retired  each  year  remuns  fixed. 
Total  ectt  of  a  loan  of  ttOOfiOO  for  tO  ytarg,  interett  eomj>ovfuUd  anttuaUv 


$164,431 
164,431 
174,431 
184,431 
1H431 


1150,733 
160,723 
170,722 
180,723 
100,722 


$147,163 
167,163 
167,163 
177,163 
187,163 


1147,163 
163,763 
I60,4S5 
167,869 


$143,000 
147,360 
163,600 
167,7» 
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The  convicts  of  any  county  or  municipality  may  be  worked 
upon  the  public  roads,  bridges  or  ferriee  of  the  county  under  the 
direction  of  the  court  of  county  commieuoners,  or  they  mi^  be 
hired  to  contractors. 

Arii«tui 

The  State  board  of  control  may  cauae  peraona  convicted  of 
crime  and  placed  in  the  state  prison  to  be  employed  in  the  construc- 
tion and  maintenance  of  State  roads  and  bridges.  Such  prison 
labor  shall  conform  to  directions  and  specifications  of  the  State 
engineer,  and  shall  be  performed  in  the  several  counties  only  when 
requested  by  the  county  supervisors  thereof.  The  board  of 
control  and  the  State  engineer  are  clothed  with  ample  authorify 
for  the  effects  administration  of  this  act. 
Arkanias 

The  department  of  State  lands,  highways  and  improvements 
shall  employ  as  many  of  the  State  convicts  on  the  public  roads  as 
may  not  be  otherwise  employed  by  the  penetentiary  authorities. 
the  expenses  to  be  borne  by  the  count?  or  improvement  district 
in  which  they  work. 

County  convicts  may  be  worked  upon  the  highways  of  &e 
county,  and  it  is  lawful  to  provide  in  any  highway  charter  for 
working  the  male  county  convicts  upon  the  highways  of  the  county. 
In  case  such  district  is  not  coextensive  with  the  county  from  which 
they  come,  the  county  court  shall  first  approve  the  provison. 
Specif  improvement  districts  may  use  convict  labor  and  pay  a 
flat  rate  of  75  cents  to  the  county. 

Colorado 

At  the  request  of  the  board  of  county  commisnoners  the  warden 
of  the  State  penitentiary  ahaU  detail  such  a  number  of  prisoners 
to  work  on  the  public  roads  as  he  shall  deem  proper.  The  addi- 
tional cost  of  guarding  and  other  expense  must  be  borne  by  the 
county. 

Connecticut 

Convict  labor  on  highways  is  not  provided  except  work  for  a 
day  or  two  on  roads  of  town  in  which  county  jail  is  located. 
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In  the  counties  of  Keot  and  Sussex,  vaitr&nts  and  minor  crimi- 
nals may  be  sentenced  to  hard  work  on  the  county  roads. 

In  New  Castle  County,  the  levy  court  is  empowered  to  arrange 
tor  onployii^  any  of  the  able  bodied  convicts  on  the  public  roads. 

Florida 

Tlie  county  commissioners  may  employ  all  convicts  in  jail 
under  sentence  for  crime  at  labor  upon  the  streets  of  cities  and 
towns  or  upon  roads,  bridges  and  public  works;  or  the  board  may 
hire  out  convicts,  lliere  is  no  provision  for  working  state  convicts 
upon  roads. 

Georftla 

Convicts  guilty  of  misdemeanors  may  be  sentenced  to  work  in 
the  chain-gang  of  the  county.  All  felony  convicts  except  such  aa 
are  required  by  law  to  be  kept  at  the  State  farm  may  be  employed 
in  the  several  comities.  On  or  before  February  10  annually,  the 
prison  commisuon  shall  commimicate  with  the  county  authorities 
and  ascertain  those  counties  desiring  to  use  convict  labor.  Convicts 
shall  be  apportioned  according  to  population. 

Idaho 

The  hifi^way  commismon  is  authorized  to  make  requisition  upon 
the  warden  of  the  State  penitentiary  for  convicts  for  road  labor, 
subject  to  such  rules  and  regulations  as  the  board  of  prison  com- 
missioners shall  prescribe.  The  warden  and  prison  commisnon 
diall  assign  such  prisoners  as  they  deem  physically  able  and  at 
the  same  time  reasonably  safe  to  work  on  the  State  roads  under 
the  general  direction  of  the  highway  commission. 


Convicte  are  not  worked  outside  of  prison  except  in  rock  quarries 
in  getting  out  rock  for  the  use  of  the  State.  Crushed  rock  and 
other  road  material  created  by  convict  labor  shall  be  furnished 
free  at  the  penitentiary  where  prepared  to  the  State  highway  com- 
misHion,  provided  such  material  shall  be  placed  only  upon  a  perma- 
nent public  highway. 


The  managing  boards  of  the  State  reformatory  and  State  prison 
may  wherever  ^ere  is  no  work  for  the  inmates  within  the  prison, 
arrange  with  the  county  commissioners  or  township  trustees  for 
working  the  convicts  on  the  roads. 
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State  convicts  msy  be  wcffked  at  stone  quarries,  and  the  crushed 
stone  produced,  furmshed  to  counties,  towitsbipe,  or  road  districts, 
{^.b.  cars  at  crusbing  plant. 


It  is  tbe  duty  of  the  warden  <^  the  penitentiaiy  to  employ  the 
surplus  convict  labor  in  extending  and  repMring  tbe  state  and 
eousty  roads.  By  spedd  act,  the  State  will  furnish  tbe  necessary 
labor  from  the  penitentaary  to  build  a  macadam  road  from  Leaven- 
worth to  Kansas  City,  provided  the  counties  fumi^  right-of-way 
and  material. 

Kentucky 

Prisoners  sentenced  to  work  at  hard  labor  Taay  be  placed  in 
the  work-house,  if  there  be  one  in  the  county,  or  at  work  upcni 
tbe  public  works,  or  roads,  of  the  county,  or  upon  the  public 
works  of  any  city  or  town  in  the  county.  The  pUce  of  working 
such  prisoners  shall  be  determined  by  the  county  judge,  giving 
preference  to  work  on  roads  of  the  county  whenever  the  weather 
will  permit.  When  placed  upon  the  public  worla  of  any  city 
or  town,  such  city  or  town  shall  provide  and  pay  for  food,  lodging, 
and  guarding;  and  when  placed  on  the  county  roads,  such  cost 
shall  be  paid  out  of  the  road  funds  of  the  county.  The  county 
judge  is  authorized  to  appoint  a  manager  for  each  crew  of  pris- 
Onere,  who  shall  also  act  as  guard.  No  crew  shall  consist  of  less 
than  three  prisoners,  and  not  more  than  one  man  shall  be  paid 
to  guard  and  manage  less  than  ten  prisoners.  The  county  or 
fiscal  court  shall  have  power  to  prescribe  regulations  for  the  gov- 
ernment of  prisoners  imd  those  m  charge  of  them.  All  prisoners 
placed  at  hard  labor  shall  be  permitted  to  satisfy  their  fines  and 
costs  with  such  labor,  at  tbe  rate  of  SI  per  day. 

An  amendment  to  the  constitution  is  to  be  voted  on  by  the 
people  to  authorize  the  State  to  employ  State  convicts  outside 
of  uie  walls  of  the  p^tentiaiy  in  road  ot  bric^  work,  or  in  the 
pr^xiration  of  materials  ther^or. 

LoolsIuiB 

The  State  highway  engineer,  with  the  approval  of  the  board  of 
State  engineers  may  use  convicts  for  highway  work,  such  convicts 
to  be  under  tbe  supervision  and  guardianship  of  the  board  of 
control  of  the  State  penitentaary. 

Upon  written  application  from  county  or  municipal  authorities 
the  boud  of  inspMtors  may  direct  that  jail  prisoners  be  worked  on 
county  roads. 
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MvyUmd 

For  Ma  purpoee  of  building  and  conatructing  or  maiatuning  any 
road,  bridges  or  higtiways  under  the  provisions  of  this  act  (State 
lughway  act  of  1910)  or  for  the  purpoee  of  working  any  stone  ouarry 
operated  by  the  State  roada  conunission,  the  xaid  commiaedon 
a  autbtmzed  to  make  request  of  the  directors  of  the  Maryland 
House  of  Correction  for  as  many  inmates  thereof  as  may  be  neces- 
sary for  sud  purpose,  and  the  said  directors  are  (Erected  to  furnish 
same  with  a  suffident  number  of  guards  for  thwr  safe-keeping  ctf 
the  prisoners  while  so  employed. 

The  use  of  convicts  on  public  roads  in  certain  counties  is  also 
au^orized  by  law. 

UaMmchusetta 

Convicts  may  be  emj^oyed  in  tlie  preparation  of  road  material 
l^  hand  labor  only,  and  are  not  anidoyed  in  tixe  construction  and 
maintenance  of  highways. 

Mlchlftan 

Count?  road  offidals  may  direct  the  employment  ti  county 
(ffiaoners  confined  for  petty  offenses,  upon  the  highways  ctf  the 
county. 

The  wardens  of  the  State  penitentiariea  may,  upon  proper 
v>plication  from  highway  offidaJa,  put  State  prisoners  to  work  in 
the  same  manner  as  county  prisoners.  State  convicts  may  also 
be  used  in  surface  quarries  and  stone  yards  in  preparing  material 
to  be  used  on  the  public  highways. 


No  legidation  providing  for  convict  labor  upon  h^ws^. 
They  may  be  used  for  crushing  stone  for  highway  purposea  on  the 
prison  grounds. 

Mlasluippl 

There  is  no  general  convict  labor  law  in  reference  to  highways. 
Most  convicte  are  employed  upon  state  farms.  The  superinten- 
dent of  the  penitentiary  is  authorized  to  improve  and  maintain 
roads  from  each  convict  farm  in  the  State  for  a  distance  of  5  miles 
out  from  said  farms. 

In  four  counties,  convicts  between  the  ages  of  eighteen  and 
and  fifty  sentenced  to  the  farms  may  be  required  to  work  fifteen 
days  on  the  roada. 

MlMourl 

The  warden  and  inapectors  of  the  penitentiaiy  may,  in  thdr 
discretion  enter  into  contraete  for  the  emplt^onent  of  not  to  exceed 
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300  oonvictB  of  the  state  penitentiary  upon  public  roadi  and  tn^ 
way*  of  the  State  at  bucd  times  and  putces  and  upon  micb  term* 
as  the  warden  and  inspectors  deem  proper. 


County  commissbDers  may  require  prisoners  to  labor  "on  the 
public  works  or  ways  in  the  county." 

Under  the  State  highway  commisraon,  act  of  1913,  county  oom- 
misstonera  may  have  work  done  by  prison  or  convict  labor  on  State 
roads  in  their  county. 

Nebraska 

For  the  puipoee  of  enabUng  the  county  commisnoners  to  emiAay 
in  a  profitable  manner  all  convicts  sentenced  to  hard  labor,  the 
board  has  authority  to  make  rules  and  regulations  and  designate 
the  [dace  where  the  convicts  shall  work.  The  county  jul  ia 
declared  to  extend  to  any  quarry,  road  or  other  place  the  commia- 
noners  may  dedgnate. 

Nevada 

Hie  State  prison  commismonera  are  autiioriied  to  detail  for 
work  on  the  puUio  highways  any  nuje  convict  in  tie  State  prison 
who  may  be  property  detailed,  except  prisoners  under  sentoice  of 
death,  provided,  that  such  detail  shall  be  voluntary  on  the  part  of 
the  convict. 

Convicts  so  detailed  are  not  required  to  wear  stripes,  are  ^ven 
ten  da.ys  off  sentence  for  each  month's  f^thful  work,  and  are  paid 
10  cents  per  day. 

New  Jersey 

The  board  of  chosen  freeholders  of  any  county  may  order  the 
sheriff  to  cause  all  ^le  bodied  male  convicts  or  so  many  as  may  be 
required,  to  be  put  to  work  on  the  public  roads  of  the  county. 

The  management  of  the  State  prison  shall  be  vested  in  a  board 
of  inspectors,  consisting  of  six  members,  to  be  appointed  by  the 
governor  with  the  advice  and  consent  of  the  senate.  The  sud 
board  of  inspectors  is  authorized  to  enter  into  an  ^r^ement 
with  the  State  commission^  of  public  roads,  or  other  depart- 
ment of  the  State  government,  for  ^e  emplojrment  of  prisoners 
on  public  work. 

The  8tat«  commissioner  of  public  roads,  or  the  board  of  chosen 
freeholders  of  any  county  may  make  application  to  the  prison  labor 
cononiamon  for  convicts  to  work  on  public  higbwajsm.  The  prison 
labor  commisnon  in  conjunction  wiui  the  govermng  body  of  the 
penal  institution  detennine  the  number  to  be  assigned  the  cost  of 
ouuntenance  and  compensation  and  nay  enter  into  an  agreement 
For  the  pajnnent  of  costs  or  any  pOTtion  thereof. 
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The  prixm  labor  canunMon  is  authorized  to  acquire  bo  much 
land  For  a^cultural  and  quarry  purpoees  as  may  be  selected  by 
said  commiawon,  and  transfer  prisoners  for  agricultural  purposes, 
and  to  be  employed  in  the  quarrying  and  preparation  of  building 
aad  road  materiala 

New  Mexico 

AcBde  tram  the  qtecial  acts  of  the  legislature  vhicta  provides  for 
buildtng  certain  roada  by  convict  labcw,  a  general  act  of  1909  pro 
videe  trat  the  State  highway  commisrion  s^U  employ  such  convict 
labor  as  sbidl  be  avwlable  and  advisable.  The  bofvd  of  peniten- 
tiary craimiiflsionera  shall  on  donand  of  highway  commission  fur- 
nish available  convicts  and  also  necessary  guards,  provided  that 
the  cost  oi  transportation,  maintenance  and  guarding  while  engaged 
in  road  work  shall  be  paid  f nun  the  road  fuz^ 

N«w  York 

The  town  superintendent  with  the  consent  of  the  town  board 
may  request  the  supervisor  of  the  town  under  the  provisions  of 
section  93  of  the  coun^  law  to  procure  the  services  of  the  prisoners 
serving  in  the  county  jai]  for  general  work  on  the  public  highways 
at  the  town. 

The  board  of  supervisors  of  a  county,  or  the  town  board  of 
a  town  in  which  any  portion  of  a  county  or  State  highway  is 
mtuated,  may,  on  behalf  of  such  county  or  town,  present  pro- 
posals and  be  awarded  a  contract  for  the  construction  or  improve- 
ment of  such  highways,  in  accordance  with  the  provisions  of 
law.  If  such  contract  be  awarded  to  a  board  of  supervisors  or 
a  town  board,  such  board  shall,  by  resolution,  designate  some 
suitable  peraon,  or  persons,  to  cany  into  effect  su^  contract 
and  to  transact  all  necessaiy  business  in  respect  thereto,  and 
such  board  may,  by  resolution,  direct  the  person,  or  persons, 
BO  designated  to  apply  to  the  superintendent  of  State  prisons 
for  convict  labor  in  the  construction  of  such  bij^way  or  section 
thereof.  The  resolution  shall  specify  the  maarimum  number  of 
convicts  to  be  applied  for.  The  superintendent  of  State  prisons 
shall  detail  for  labor,  pursuant  to  such  resolutions  and  requests, 
such  number  of  convicts  as  shall  be  available  therefor  not  ex- 
eeedin^  the  number  applied  for.  Such  convicts  shall  be  in  the 
immediate  charge  and  custody  of  the  officers  and  guards  detailed 
hy  the  superintendent  of  State  prisons,  and  shall  at  all  times 
be  sobjeet  to  the  control  of  such  superiatondent,  except  that  the 
work  to  be  done  shall  be  directed  by  the  engineers  and  foremen 
of  the  State  highway  department.  The  expense  of  maintenance 
of  such  convicts  shall  be  paid  by  the  county  or  town  entering 
into  such  contract,  from  funds  due  thereon  to  such  munidpali^. 
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North  CkrotlB* 

In  cotmtiefl  having  arrangements  for  working  convicts  upon 
public  roads,  the  preoding  judge  shall  sentence  the  following 
convicts  to  such  work;  ail  those  convicted  of  crimes,  the  punish- 
ment of  which  is  imprisonment  in  the  countv  jail;  those  convicted 
of  crimes,  the  punishment  of  which  is  confinement  in  the  State 
pemtentiary  not  exceeding  ten  years;  those  sentenced  to  impris- 
onment in  a  county  jul  by  a  cuigistrate. 

North  Dakota 

The  board  of  control  is  authorized  to  employ  convicts  upon  the 
public  highways,  under  the  supervision  of  proper  gusrds,  all  the 
convicts  not  needed  in  the  State  twine  mills,  and  it  is  otherwise 
deemed  practicable  to  so  employ  thran.  They  may  also  be 
onployed  by  the  several  counties  of  the  State  for  work  on  the  puUic 
rosids  thereof  when  it  is  mutually  so  ^reed  by  the  county  ccnn- 
miasioaers  and  the  State  board  of  control,  the  county  paying  all 
the  salaries  and  expenses  is  comiection  with  said  work.  The 
convicts  shall  at  all  times  be  under  State  control,  and  shall  be 
supervised  by  skilled  laborers  who  shall  at  the  same  time  act  as 
guards.  As  nearly  as  practicable,  all  the  men  shall  be  pledged  on 
their  word  of  honor  not  to  attempt  escape,  they  shall  be  dressed 
uniformly,  and  shall  bear  some  inagnia  not  too  conspicuous,  and 
shall  not  be  required  to  work  more  than  ten  hours  in  any  one  day. 
Also,  a  convict  shiUI  not  be  assigned  to  work  in  the  cnnmunity 
from  which  he  came. 

The  convicts  are  entitled  to  a  credit  of  from  10  to  25  cents  per 
day,  the  exact  amount  dei>ending  upon  the  amount  and  manner  of 
work  done,  and  in  addition  thereto,  those  asugned  to  outside  work 
are  entitled  to  a  double  allowance  of  "good  time." 

Ohio 

The  governor  shall  have  power  to  direct  and  require  the  Ohio 
board  of  administration,  the  warden,  and  such  other  officers  who 
have  charge  of  the  keeping  and  maintenance  of  the  prisoners  in 
the  Ohio  penitentiary  and  Mansfield  reformatory  to  furnish  to  the 
State  highway  department  such  number  of  able  bodied  prisoners  as 
the  State  highway  commisffioner  may  certify  to  the  governor  can 
be  advantageously  employ^  upon  any  part  or  parts  of  the  main 
market  road  system.  Tne  housing,  guarding  and  maintenance 
shall  be  piud  from  the  funds  appropriated  for  such  penitentiary  or 
refonnatory.  Strict  account  shall  be  kept  of  all  such  labor  to 
detenoine  it«  actu^  cost  to  State. 
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Tbe  county  commiaedonerB  shall  have  authority  by  providiog 
suitable  arrangemmts  therefor,  to  work  all  convicts  confined  in 
tbe  county  jail  upon  the  public  highways,  and  may  by  arrange- 
ments -mih  the  city  council,  work  the  prisoners  of  any  city,  but 
shall  not  pay  therefor  other  than  the  cost  of  maintenance. 

The  State  board  of  prison  control  may  provide  for  the  worldi^ 
of  convicts  upon  the  public  n»idB  of  the  State.  The  work  shall  be 
done  iqion  roads  designated  by  the  county  commii«oner8  of  tbe 
aeveral  counties.  State  convicts  shall  be  divided  iuto  groups  not 
exceeding  100  each.  Only  one  group  shall  work  in  any  coimtyi 
and  for  a  period  not  to  exceed  five  months.  No  county  shall 
recdve  the  second  group  until  all  counties  making  applicaUon 
ahaU  have  reoraved  their  proportion  of  the  work  from  state  convicts. 

State, — ^The  State  iughw^  commisedon  may  authorize  and  pro- 
vide for  the  coQSbvction  of  ai^  State  road  or  part  of  sucb  road  l^ 
eoDvict  labor;  and  if  said  commisricoi  so  authorises  and  providw 
convict  labor,  \he  governor  shall,  upcm  its  request  detail  from  the 
penitentiary  such  convicts  as  in  his  juckemeot  m^r  seem  proper 
f M  use  in  the  work  of  constructing  said  road  or  part  of  a  road; 
and  such  convicts  shall  be  d^ivered  to  scud  en^eer  on  such  terms 
and  conditions  as  shall  be  prescribed  by  the  parole  board  and 
approved  by  the  governor. 

County. — Upon  the  written  request  of  the  county  court  of  any 
county,  the  governor  may  detail  frtsn  the  State  penitentiary  such 
eonvicto  as  in  his  judgment  may  seem  proper  for  use  on  the 
public  faighwaya.  Said  convicts  shall  be  delivered  to  any  county 
court  on  such  terms  and  conditions  as  shall  be  prescribed  by  the 
parole  board  and  approved  by  the  governor. 
Praiuylvaiila 

All  male  persona  sentenced  to  county  jails  and  workhouses  may 
be  aaeiEDed  to  work  on  the  pubUc  roads  of  the  county  by  tht 
priscm  board.  Preference  sb^  be  pven  to  the  making  of  new  roads 
and  iiu)  repair  of  main  roads,  all  roads  to  conform  to  the  plans 
and  qiedfications  ot  the  State  bi^way  commission.  The  work 
shall  be  done  in  5  mile  sectk)OB  by  towi^ps  in  rotation. 
Rhode  Island 

No  cimviot  labor. 

South  Osrollna 

Any  ocmvict  serving  a  sentence  of  six  months  or  more,  life 
9  exoepted,  in  the  State  penitentiaty,  or  any  county  jail, 
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or  upon  the  public  works  of  soy  ooonty,  eball  be  entitled  to 
h&ve  one-tonth,  of  Buch  sentecce  deducted  tor  good  behavior. 

The  county  supervisor  of  each  county  in  the  State  may  be 
allowed  to  use  any  of  the  convicts  he  may  select,  sentenced  from 
his  county  to  the  State  penitentiary,  without  charge,  for  the 
purpose  of  working  the  roads  of  his  county,  or  for  such  other 
purposes  as  he  may  deem  proper. 

Sontfa  Dakota 

When  in  the  opinion  of  the  shertfF  any  convict  sentenced  to  hard 
tabor  can  be  more  profitably  employed  outside  of  the  jail  or  yard, 
it  bImII  be  his  duty  to  employ  bomI  convict  ^ther  in  work  on  public 
streets  or  highways  or  otheirwiBe. 


County  convicts  may  be  worked  upon  the  public  highways  of 
the  county,  subject  to  the  direction  of  the  county  court. 

The  conunisedoners  court  may  require  all  male  county  convicts, 
not  otherwise  employed,  to  labor  upon  the  public  highways  under 
such  regulations  as  may  be  deemed  most  expedient.  £ach  convict 
wt^ced  on  the  roads  in  satisfaction  of  any  fine  and  cost  shall  recdve 
a  credit  thereon  erf  50  cents  for  each  day  he  m»y  labor  and  reasima- 
ble  commutatJcm  of  time  may  be  granted  as  a  reward  for  f  uthf  ul 
service  and  good  behavior,  provided  same  shall  not  exceed  otw- 
tenth  of  the  whole  time. 

Utah 

Convict  labor  may  be  utilised  in  providing  road  material  and 
also  actual  construction.  Prisoners  in  the  county  jail  may  be 
required  to  work  on  the  counter  roads  under  r^ulations  made 
l^  tix  board  of  county  commissioners,  and  prisoners  in  the  state 
prison  may  be  required  to  work  on  the  State  roads. 

When  state  prison  convicts  are  used  in  the  construction  or  im- 
provement of  any  State  road,  the  work  shall  be  under  Uie  authority 
and  control  of  the  State  road  commisdon,  the  state  board  of  cor> 
rection  and  the  warden  of  the  Utah  State  prison. 

The  State  board  of  pardons  is  required  to  make  provifflon  for 
granting  privileges  and  reduction  of  sentence  for  good  behavior  on 
part  of  convicts  employed  on  roads. 
Vermont 

The  sheriffs  <^  the  several  counties  may  employ  or  cause  to  be 
employed  able-bodied  prisoners  confined  in  county  jails,  upon 
conviction  for  crime,  in  the  improvement  of  the  public  higjiways 
within  a  radius  of  30  miles  fmn  such  jail  and  outside  of  a  dty  or 
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inocvpOTaSsd  village.  The  county  shwiff  makes  neccwaty  nilw 
for  the  propCT  cue  of  such  pris<»iers  subject  to  the  appraru  of  the 
att<Hii^'-general  and  governor.  The  State  highway  commisaoner 
riuUl  d«Bgnate  subject  to  the  approval  of  the  sheriff  the  highways 
upon  vhich  labor  shall  be  onployed.  The  highway  comnusmoner 
or  his  assistants  shall  direct  the  work. 
Virginia 

After  May  1,  1913,  all  male  prisoners  confined  in  the  State 
penitentiary  E^iall  be  subject  to  work  on  the  State  convict  road 
force,  exctmt  those  considered  unsafe  by  the  superintendent. 
The  road  force  shall  be  under  the  direction  of  a  civil  engines 
apptHDted  by  the  State  highw^  conunisEdoner,  or  of  a  guwd  so 
a{q>ointed  who  shsil  be  well  versed  in  road  buildmg.  When  local 
road  authorities  desre  to  make  permanent  improvement  by  con- 
tract, the  State  may  furnish  such  force  of  convicts  tiiat  at  $1  per 
day  will  amount  to  40  per  cent  of  the  contract  price. 
WoAhlotton 

Whenever  there  are  persons  confined  in  Uta  State  penitentiary 
who  are  phyacally  able  to  perform  manual  labor  upon  the  puUic 
highways  and  who  shall  not  be  engaged  in  other  work  required  by 
the  State  board  eS  control,  the  same  may  be  «i:q>loyed  upon  the 
construction  and  improvouent  at  the  public  hi^ways  wiUiin  the 
State. 

The  board  of  control  shall  monthljr  certify  to  the  State  bidiway 
commiaeioner  the  number  <rf  persons  in  the  mstitution  named  who 
nuty  be  used  iar  the  work  authorised  under  this  act,  and  the  state 
highway  commissioner  shall,  whenever  possible  use  such  persons 
in  the  building  or  repur  of  public  roads. 

All  woric  sl^  be  under  direction  and  superviaitm  of  the  State 
highmy  commissoner,  but  the  control  and  management  of  the 
convicts  shall  be  under  the  supervinon  of  the  State  board  of 
control  Ail  expense  -of  care,  maintenance  and  transportation 
above  26  cents  per  day  for  each  convict  shall  be  piud  from  the 
funds  authorized  to  be  used  on  the  road  being  improved.  Twenty- 
five  cents  per  day  shall  be  pud  from  the  fund  appropnated  for  the 
maintenance  of  the  penitentiary. 

County  commisidoners  may  order  jul  prisoners  to  work  cm.  the 
pnUio  KMtds  under  direction  of  the  sheriS  at  a  distanoa  of  not  to 
ooeed  6  miles  from  place  of  detention. 
W«t  Vlrttlnla 

Counfy  courts  may  sentence  convicts  to  be  confined  at  hard 
labcH'  in  the  county  jw],  and  mi^  deagnato  what  work  aa  roads, 
bridges,  etc. 
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Proeeedt  from  leaanK  or  hiring  iimuteB  <rf  the  puiitentiary, 
leas  $20,000,  shall  be  paid  into  the  State  road  fund.  In  the  State 
road  bureau  act  of  1913,  it  is  provided  that  county  courts  may 
apidy  to  the  State  board  of  control  for  State  prisoners  to  work  upon 
the  State  highways  of  the  county.  The  appHcation  will  be  granted 
if  prisoners  are  available,  provi(kd,  the  state  board  of  control  may, 
for  good  cause,  refuse  to  grant  any  application. 

Wlaconslit 

Convicts  in  coun^  jails  may  be  used  in  breiddng  sUme  for  road 
purposes. 

Wyoming 

Any  convict  may  be  put  to  work  on  the  highways  and  streets. 
A  recent  law  (1913)  provides  for  a  system  di  public  highways 
consisting  <A  twelve  trunk  lines  to  be  improved  by  prison  labor  in 
aocordaztce  with  plans  of  the  State  engineer. 
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CONVICT  LABOR  FOR  ROAD  IMPROVEMENT 

The  use  erf  convict  labor  od  the  public  roads  has  become  quite 
general  in  recent  years.  At  the  present  time  the  States  of  New 
York,  New  Jersey,  West  Virginia,  Ohio,  Illinois,  Wisconsin,  Okla- 
homa, Colorado,  Utah,  Wyoming,  Montana,  Idaho,  Washing- 
ton, Oregon,  Arisona,  New  Mexico,  Texas,  Florida,  Georgia, 
South  Carolina,  North  Carolina,  and  Vir^nia,  are  trying  out 
the  plan  of  using  State  convicts  on  road  work.  Some  of  these 
States  are  taking  up  the  project  oo  a  small  scale  by  way  of  experi- 
ment, while  others  are  utilizing  the  convicts  in  this  way  to  a 
very  great  extent.  Georgia  has  its  entire  State  and  county  con- 
vict force,  aggr^ating  upwards  of  6000  prisoners,  at  work  on 
the  public  roads. 

In  some  of  the  States  the  convicts  on  the  road  forces  are  oper- 
atii^  under  what  is  known  as  the  "honor  system,"  under  which 
guards,  stripes,  cluuns,  bolts  and  bars  are  dispensed  with.  The 
system  of  working  the  convicts  under  guard  prevails,  however, 
in  most  of  the  States,  and  it  has  not  yet  been  determined  to  what 
extent  the  "honor  system"  may  be  safely  put  into  practice. 

A  wide  variation  in  the  cost  of  operating  convict  labor  is  appar- 
ent from  a  study  Of  the  various  State  systems,  noigLDg  from  a 
minimum  of  about  S0.60  per  convict  day  for  all  expenses  to  as 
high  as  S2  per  convict  day  for  all  expenses. 

The  Office  of  the  PubUc  Roads  of  the  United  States  Departr 
ment  of  Agriculture,  in  order  to  make  available  all  possible  infor- 
mation on  this  important  subject,  and  to  indicate  tne  lines  along 
which  best  results  may  be  accomplished,  is  now  engaged  in  an 
exhaustive  study  of  convict  labor  for  road  work  throughout  the 
United  States.  Convict  camps  have  already  been  visited  in  a 
majority  of  the  States,  the  study  extending  from  the  Atlantic 
to  the  Pacific  and  to  the  extreme  southern  Stetes.  It  is  expected 
that  a  bulletin  or  report  will  be  issued  by  that  Office  within  the 
next  ax  months,  and  in  consequence  no  extended  treatment  of 
the  subject  is  practicable  or  desirable  in  the  Good  Roada  Year 
Book. 

The  States  in  which  convict  labor  has  been  most  extensively 
used  for  road  construction  are  Virginia,  North  Carolina,  Geor^, 
Alabama,  Louisiaoa,  Colorado  and  Washington.  Information 
ejiould  therefore  be  obtainable  from  George  P.  Coleman,  State 
hi^way  commisaioner,  Richmond,  Virginia;  Dr.  Jos.  Hyde  Pratt, 
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StAte  geolo^,  Chapel  Hill,  North  Carolin&;  R.  E.  Davison, 
chairmaii,  prison  commission  of  Georgia,  Atlanta;  and  Dr.  S. 
W.  McCallie,  State  geologiBt  of  Georgia,  Atlanta;  W.  S.  Keller, 
State  highway  engineer,  Montgomery,  Alabama;  W.  E.  Atfcfai- 
8on,  State  highway  engineer,  New  Orleans,  Louisiana;  J.  E. 
Maloney,  seoretary,  State  highway  commiBsiou,  Denver,  Colorado; 
Wm.  R,  Roy,  State  hi^way  commiBsioner,  Olympia,  Wash- 
ington. Inve^igations  have  been  made  relating  to  convict  labor 
along  various  lines  by  Prof.  E.  Stagg  Whitin,  secretary,  National 
Prison  Labor  Committee,  New  York  City. 
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DIGEST  OF  STATE  CIVIL  SERVICE  LEGISLATION 
APPLICABLE  TO  ROAD  OFFICIALS 

Illlsol* 

With  the  exceptioD  of  the  State  Highway  CommisBton,  the 
diief  State  highway  engineer,  and  the  assistant  State  highway 
engineer,  the  appointment  of  all  assistants,  agents  or  clerks  or 
other  employees  of  the  State  highway  department  shall  be  sub- 
ject to  the  civil  service  laws  of  the  State.  (Roads  and  Bridges 
Act,  Revisioa  1913,  Sec.  5.) 

In  each  and  every  county  of  the  State  there  ahall  be  a  county 
superintendent  of  highways,  appointed  by  the  county  board. 
The  county  board  of  each  county  shall  submit  to  the  State  High- 
way Conmussion  a  list  of  from  3  to  5  persona,  residents  of  the 
county,  considered  desirable  candidates  iqr  the  office  of  county 
superintendent  of  highways,  and  the  State  Highway  Commis- 
sion shall  thereupon  detennine,  by  competitive  examination, 
from  among  the  names  submitted,  the  person  or  persons  best 
suited  for  said  office,  and  shall  certify  the  same  to  the  county 
board,  who  shall  then  make  an  order  appointing  from  the  num- 
ber found  el^ible  one  such  person  superintendent  of  highways 
for  such  county.  If  from  the  list  sulnnitted  by  the  county  boud 
no  one  shall  be  found  qualified  for  the  [maition,  then  the  county 
board  shall  in  like  manner  submit  another  list,  and  if  on  this 
second  list  no  one  is  found  qualiEed,  the  county  board  may  em- 
ploy some  person  other  than  a  resident  of  the  county  who  has 
passed  satisfactorily  the  examination  held  by  the  State  Highway 
Commission.  The  term  of  office  of  each  county  superintendent 
of  highways  shall  be  six  yea^,  but  any  such  supermtendent  of 
highways  may  be  removed  by  the  county  board  for  incompetency, 
n^ect  of  duty  and  malfeasance  in  office.  (Roads  and  Bridges 
Act,  Revision  1913,  Sec.  8.) 

Eeatucky 

There  is  created  in  the  several  counties  of  the  State  the  office 
of  county  road  engineer,  who  is  to  be  appointed  by  the  county 
judge,  by  and  with  the  consent  of  the  fiaool  court,  tor  a  term  of 
two  yearB.  Such  county  road  engineer  shall  be  either  a  repu- 
tahle  civil  et^ineer  or  a  man  who  has  had  practical  experience 
as  a  road  supervisor  or  builder  for  two  years  and  who  shall  have 
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pasNd  ft  creditable  exammatioa  by  the  State  oommisedoner  of 
puUic  roads  or  one  of  hii  repreaeatotivefl.  (Acta  of  1914,  Chap. 
80,  Sec.  39.) 

The  county  road  engineer  may  be  removed  at  any  time  by  the 
ooun^  judge  upon  hia  own  volition  for  incompetence,  mal- 
feasance or  mitaeasaiice  in  office,  upon  written  cbarges,  alter 
s  hearing  of  which  10  days'  notice  shall  be  even  by  serving  a 
copy  of  such  charges  upon  Bufib  county  roaa  engineer.  (Acts 
1914,  Chap.  80,  Sec.  40.) 

HMsachnsetts 

In  all  woik  of  any  branch  of  the  service  of  the  commonwealth, 
or  of  any  dty  or  town  therein,  citisena  of  the  oommonweaMi 
flhaU  be  given  preference.  The  civil  service  commissioQ  shaQ 
not  place  upon  its  list  any  person  not  a  citizen  of  the  United 
States.  If  an  ^ipointing  officer,  by  reason  of  the  Qon-ezisteDoe 
of  an  eligible  list,  shall  appoint  under  provisional  authority  from 
the  civil  service  ocnnmissiOD  a  person  not  a  citizen  of  the  United 
States,  he  shall  disclutrge  the  person  bo  appointed  and  appoint 
fmm  Uke  eligible  list,  whenever  the  eivu  service  commission 
shall  have  established  a  list  of  the  proper  class.  When  the  at- 
tention of  the  civil  service  is  called,  by  a  oomplaint  on  the  part 
of  the  citiaens,  to  the  emplojmient  of  a  non-citixea  when  there 
is  an  eligible  list,  the  commission  shall  take  steps  to  enforce  tbe 
dismisBBl  of  such  non-citizen  and  make  an  appointment  in  his 
stead  from  ^e  suitable  eli^ble  list.  A  penalty  is  provided  for 
appointing  officers  oontinumg  the  employment  of  a  non-citixen 
for  a  period  of  ten  dajns  after  having  due  notice  of  sudi  unlaw- 
ful empl<^ment.    (Acts  1914,  Chap.  600.) 

N«w  Jcraej 

The  State  eommismoner  of  public  roads  is  empowered  to  em- 
ploy, as  need  arises,  a  staff  of  qualified  road  in^iectors,  certified 
as  euch  by  the  civil  service  commiesion.  Such  staff  shall  not 
exceed  10  in  number  and  may  be  removed  for  cause  or  assigned 
to  any  work  pertaining  to  roads  which  the  State  commissioner 
of  public  roads  may  dect.  (Acts  1912,  Chap.  396,  Sec.  6,  ss 
amended.  Acts  1913,  Chap.  317,  Sec.  6.) 

N«w  York 

The  State  conmussioner  of  highways  shall  appoint  such  resident 
o^pneers,  district  superinteodents,  derloL  omoers  and  unplt^rBOS 
as  may  be  required,  subject  to  the  civil  service  law  and  other 
provifflcms  of  law,  wiUun  the  amount  appropriated  therefor, 
unless  the  i^ipointment  of  midt  clerics,  omeers,  or  emptoyees 
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ia  otbarwiBO  provided  for  by  law.  Diitriot  guperintendenta, 
appointed  as  provided  in  this  chapter,  shall  be  appointed  from 
uts  prepared  from  examinations  which  shall  test  their  quaUfi- 
oatioQS  for  the  actual  construction  and  maintenwce  of  hi^- 
vays  and  their  executive  capacity,  rather  than  their  scientific 
attainments.  Clerks,  other  than  those  employed  in  the  prin- 
cipal office  of  the  commissioner  of  highways,  inspectors,  and 
other  emplt^ees  in  the  department,  whose  duties  pertain  to  the 
maintenance  of  highways,  shall  likewise  be  selected  from  lists 
prepared  from  examinations,  testing  their  general  knowledge 
of  the  highway  law  and  of  the  practical  construction  of  high- 
ways. Inspectors  of  construction,  other  than  engineers  tatd 
levelers,  stull  be  selected  from  lists  similarly  prei^^d,  except 
that  they  shall  be  residents  of  the  county  within  which  the  hig|i- 
wsy  ooiwtructed  or  improved  is  located.  To  the  end  that  the 
employees  of  the  dq>artment  of  highways  engaged  in  the  work 
of  eonstructing,  improving,  or  maintaining  hwhwajn  under 
tiie  proviaiotis  of  this  chapter  may  be  practical  hi^way  builders, 
the  commissioner  of  highways  is  authorised  to  mdicate  to  the 
civil  service  commission  tbe  relative  value  which  should  be  ^ven 
to  en>erienoe  and  scientific  attainments.  The  commissioner 
of  hi^ways,  subject  to  the  provisions  of  civil  service  law,  may 
remove  the  division  engineers,  resident  engineers,  district  super- 
intendents, clerics,  officers  and  employees  of  the  department. 
(L.  1900,  Chap.  30,  Art.  2,  Sec.  10.) 


The  county  board  of  each  county  shall  elect  a  competent  man 
as  county  highway  commissioner.  Candidates  for  the  office 
of  county  highway  commissioner  shall  be  examined  at  the  oounty 
seat  by  the  State  Highway  Commission  to  determine  their  rela- 
tive fitness  for  the  position.  Said  commission  shall  notify  the 
oounty  clerk  of  the  relative  standing  of  the  various  candidates, 
as  determined  by  the  examination,  and  the  county  board  shall 
elect  as  county  highway  commissioner  one  of  tbe  first  two  men 
on  the  list  so  certified  as  eligible,  striking  off  tbe  names  of  those 
who  refuse  to  qualify  when  elected.  Ai^  county  highway  com- 
misdoner  may  be  removed  by  the  State  Highway  Commission 
for  cause  upon  due  notice  and  hearing.  Vacancies  in  the  office 
of  county  highway  commissioner  shaU  be  filled  bjr  the  county 
board  if  in  session,  or  by  appointment  hy  the  chairman  of  the 
comity  board  from  a  list  of  eligibte  candidates  supplied  by  the 
State  Highway  Commission,  if  the  board  be  not  in  session.  Upon 
his  first  election,  the  county  highway  coromissioner  shall  serve 
until  the  first  Monday  in  January  of  the  second  year  suoceedinc 
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^e  yeat  of  faia  election ;  and  if  reSlected  he  Bh&ll  serve  until  re- 
moved by  a  majority  vote  of  the  county  board  with  tlie  con- 
sent of  the  State  Highway  CommissioQ,  or  by  a  two-thirda  vote  of 
all  members  of  the  county  board.  (Sec.  1317-6  of  the  Statutes, 
as  amended,  1913.) 
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Alabama.  The  law  provides  for  annual  Filtration  of  motor 
T^ctes  frith  the  secretary  of  State.  The  Bohedule  of  fees  ia  as 
foUows:  Lees  than  20  h.p.,  $7.50;  20  to  30  h.p.,  $12.50;  30  to  40 
b.p.,  $17.60;  40  h.p.  and  over,  $20;  electric  nuuamies,  $12.50;  steam 
automobiles,  $15;  motor  cycles,  $3;  manufacturera  and  dealers, 
$100;  motor  vehicles  for  hire,  S26;  chauCFeur's  license,  $5. 

The  automobile  revenues  are  oot  applied  to  roada.  Forty  per 
cent  of  the  gross  revenue  derived  from  owners  reeitUng  in  incor- 
porated cities  and  towns  is  returned  to  such  ctties  and  towns,  and 
40  per  cent  derived  from  owners  in  counties  not  rending  in  dUee 
or  towns  is  returned  to  the  county  of  their  residence.  (Act,  April 
22,  1011.) 

Arwrna.  The  law  provides  iar  annual  r^istration  with  the 
secretary  of  State.  T^e  registration  fees  are  as  foUows:  26  h.p. 
and  lees,  $5;  25  to  40  h.p.,  $1  ;  over  40  h.p.,  $16;  motor  cycles, 
$2;  dealers,  one  nmnhina  in  each  class,  at  r^tuaj  rates;  chauffeur's 
license,  $5. 

The  revenues  are  credited  to  the  State  road  tax  fund.  (Chapter 
No.  68,  Uws  1913.) 

ArkanaoB.  The  law  requires  annual  repistration  with  the  com- 
missoDer  of  State  lands,  highways  and  miprovements,  payment 
to  be  made  to  the  county  tax  oollector,  whose  recapt  is  forwarded 
with  the  application  for  registration.  The  fees  are  as  follows: 
All  motor  vehicles,  $10;  dealers,  one  machiiW  in  each  dass,  at 
regular  rate;  chauffeur's  license,  $1. 

The  revenues  are  equally  divided  between  the  State  and  ^e 
county  in  which  the  revenue  ia  collected,  the  State  porUon  to  be 
credited  to  the  State  highway  improv^nent  fund.  The  fees  and 
forfeitures  are  pud  into  the  general  school  fund  of  the  eounty  in 
which  they  are  imposed.  (Act  No.  134,  Laws  1911,  as  amended 
by  Act  No.  302,  Laws  1913.) 

CaUfomia.  Annual  registration  is  required,  the  application  to 
be  forwarded  to  the  State  treasurer  with  fee  and  thence  transmitted 
to  the  State  department  of  engineering,  which  issues  the  necessary 
seals,  etc.  and  aiakee  oecessary  record.  Registration  fees  are  as 
f(^owB:  Leas  than  20  h.p.,  $5;  thence  to  60  h.p.  and  above,  an 
nicrease  of  $5  f or  every  10  h.p.;  motor  cycles,  $2;  dealers,  for  each 
five  cars  openied,  $50,  and  $10  for  each  additional  car:  motor 
cycle  dealers,  $5;  transferring  registration  from  one  vehicle  to 
another,  $2;  chauffeur's  lioense,  $2. 
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Not  to  exceed  S5000  of  the  revenue  may  be  expended  by  th« 
State  treasuier'a  office  in  connection  with  regiatration  and  not 
to  exceed  $10,000  by  the  State  department  of  ei^fineering  in 
connection  with  regiBtratioQ.  Half  of  the  net  revenues  sbaU  be 
returned  to  the  county  in  which  collected  and  credited  to  the  road 
fund,  and  the  remaining  half  remains  in  the  State  treasuTy  for 
maintenance  of  State  roads  under  the  direction  of  the  highway 
department  (^  the  State  department  of  engineerii^.  (Act  of  May 
31,  1913.) 

Colorado.  Annual  registration  with  the  secretary  of  State  is 
required.  The  fees  are  as  follows:  20  h.p.  and  less,  S2.50;  21  h.p. 
and  40  h.p.,  $5;  41  h.p.  and  over,  SIO;  motor  cycles,  $2;  chauffeur's 
license,  SI. 

Revenues  are  divided  equally  between  the  State  and  the  county 
from  which  the  revenue  is  received.  The  State's  portion  is  credited 
to  the  State  road  fund,  to  be  expended  in  improving  and  main- 
taining State  roads,  and  tJie  counties'  portion  is  crated  to  the 
road  fund  of  such  county.  Fines  and  forfeitures  are  divided  equally 
between  the  State  and  the  county  and  credited  in  the  same  way  as 
the  re^ration  fees.    (Act  No.  49,  Laws  1913.) 

CormecUcut.  Annual  registration  with  the  secretary  oi  State  is 
required.  Tim  registration  fees  are  as  follows:  Automobiles,  50 
cents  per  h.p.  with  a  miniTTHTin  charge  of  S6;  automobiles,  livery, 
910;  motor  cylces,  S2;  commercial  motor  vehicles,  for  first  one 
thousand  pounds  capactiy,  tl;  and  for  each  additional  one  thousand 
pounds,  $3;  dealers  in  motor  vehicles,  $50;  dealers  in  motor  cylces, 
$10;  manufacturers  tDmimnm  charge,  $25;  operators  license,  $2. 

The  revenues  are  placed  to  the  credit  of  the  State  highway  fund 
to  be  expended  in  tJie  muntenance  of  State  highways.  (Acts  of 
May28,  andjune4,  1913.) 

Delaware.  The  law  provides  for  annufU  registration  with  the 
secretary  of  State,  llie  schedule  of  fees  is  as  follows:  Motor 
cycles,  $3;  all  other  motor  vehicles,  $5;  operators,  induihng  owners, 
$5;  manufacturers  and  dealers,  for  each  car  demonstrate  on  the 
roads,  $5. 

Registration  revenues  are  credited  to  the  general  fund  of  the 
State  treasury.  (Act  of  April  29,  1909,  as  amended  by  Act  of 
March  19,  1913.)  ^H 

Dittrict  <4  Cdumiria.  Regulatitms  provide  for  registration  with 
automobile  board.  Schedule  of  fees  is  as  follows:  AU  motor 
vehicles,  perpetual  reg^ration,  $2;  operator's,  including  owners, 
perpetual,  $2;  dealers  license  for  each  machine  demonstrbted,  $2; 
(ROTulations  of  July  18, 1913.) 

Florida.  The  law  provides  for  annual  registration  with  the 
tax  collector  of  the  county  in  which  the  motor  vehicle  owners 
reside.    The  schedule  of  fees  is  as  follows:  Lees  than  10  h.p.,  $3; 
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11  to  29  h.p.,  $5;  30  to  40  h.p.,  SIO;  41  to  50  h.p.,  $15;  51  to  60 
h.p.,  $25;  61  to  70  h.p.,  $35;  71  h.p.  and  over,  $50.  Regiatratioa 
feea  of  vehicles  used  for  hire  are  double  the  above  rates. 

Registration  revenues  are  paid  into  the  county  treasury  and 
crec^ted  to  the  county  road  and  bridge  fund.  (Clipter  No.  6212, 
Laws  1911.) 

Oeorgia.  The  la.w  provides  for  annual  registration  with  the 
secretary  of  State.  Registration  fee  for  all  motor  vehicles  is 
$5.  The  net  revenue  from  registration  is  paid  into  the  State 
treasury  and  credited  to  the  State  road  fund.  The  said  fund  is 
apporti<med  to  the  several  counties  in  the  State  in  proportion  to 
the  number  of  miles  of  rural  mail  route  in  such  counties. 
-'^County  commissioners  or  ordinaries  are  required  to  ascertain 
by  actual  measurement  the  mileage  of  ruraJ  mail  routes  traveled 
in  the  county  and  to  report  same  to  the  secretary  of  state.  Any 
county  misrepresenting  the  facts,  or  in  which  as  many  ss  10 
per  cent  of  the  motor  vehicles  therein  are  not  returned  for  tax- 
ation, shall  forfeit  its  right  to  share  in  the  distribution  of  said 
fund  for  that  year.  (Act  No.  478,  Laws,  1910,  as  amended  by 
Act  of  August  19,  1913;  Act  No.  431,  Laws  1914.) 

Idaho.  The  law  provides  for  annual  r^pstration  with  the 
secretary  of  the  State  highway  commission.  The  schedule  of 
fees  is  as  follows:  30  h.p.  or  less,  $15;  31  to  40  h.p.,  $20;  41  to  60 
h.p.,  $25;  51  h.p.  and  over,  $40.00;  motor  cycles,  $6.00;  dealers  and 
manufacturers,  $35. 

R^iatration  revenues  are  paid  into  the  State  treasury  and  cred- 
ited to  the  State  highway  fund  for  expenditure  under  the  direction 
of  the  State  highway  commission.  However,  70  per  cent  of  the 
fees  collected  from  the  resdents  of  any  county  which  has  issued 
road  bonds  shall  be  returned  to  such  coimty  for  the  payineat  of 
interest  on  the  bonds.  Fines  and  forfeitures  are  paid  into  the 
State  treasury  and  credited  to  the  same  fund  as  registration  reve- 
nues.    (Chapter  No.   179,  Laws  1913.) 

HUnoia.  The  law  provides  for  annual  registration  with  the 
secretary  of  State.  The  schedule  of  fees  is  as  follows:  25  h.p. 
or  less,  $4;  26  to  35  h.p.,  $6;  36  to  50  h.p.,  $8;  over  50h.p.,$10; 
all  electric  motor  vehicles,  $5;  motor  cycles,  $2;  manufacturers 
and  dealers,  $15;  chauffeur's  license,  original,  $5. 

Registration  revenues  are  paid  into  the  State  treasury  and 
credited  to  the  State  road  fund  for  expenditure  only  in  the  con- 
struction of  permanent  roads.  Fines  and  forfeitures  are  paid  into 
the  treasury  of  the  road  district,  town  or  city  in  which  collected 
and  credited  to  the  road  fund.  (Chapter  No.  121,  Code  of  1912,  as 
amended  by  Act  of  June  28, 1913.) 

Indiana,  The  law  provides  tor  annual  registration  with  the 
aecntaiy  <^  State,    llie  schedule  of  fees  is  as  follows:  26  h.p. 
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or  leaa,  $5;  2B  to  40  h.p.,  «8;  41  to  M  h.p.,  $15;  over  SO  h.p.,  SZO; 
electrio  pleasure  vehides,  $3;  all  commeroal  veliides,  $5;  motOT 
eydes,  ^;  manufacturere  and  dealers,  $25;  chauffeur's  license,  $2. 

The  net  registration  revenue  is  paid  into  the  State  treasury  uid 
credited  to  "a  road  fund"  which  shall  be  apportioned  to  the  several 
counties  on  January  I  and  July  1,  of  each  year.  li^es  and  for- 
futures  are  pud  into  the  State  treasury  and  credited  to  the  same 
fund  SA  the  registration  revenues.    (Chapter  No.  300,  Laws  1913.) 

Iowa.  The  law  providee  for  annual  registration  with  the  secre- 
tary of  State.  The  schedule  oS  fees  is  aa  follows:  20  h.p.  or  less, 
$8;  each  additional  h.p.  over  20  h.p.,  $.40  additional;  ^1  electric 
and  steam  vehicles,  $15;  motor  cycles,  $3;  manufacturers  and 
dealers,  $15. 

ESght  per  cent  of  the  gross  revenue  is  set  aside  in  the  State 
treasury  aa  a  maintenance  fund  for  the  State  highway  department. 
Eighty-five  per  cent  of  the  gross  revenue  is  apportioned  to  the 
several  counties  of  the  State  for  expenditure  only  for  crowning, 
dnuiung,  dragging,  graveling  or  macaidamising  public  roads  outsit 
of  incorporated  towns  or  cities.  (Chapter  No.  72,  Laws  1911,  as 
amended  by  Chapter  Ko.  130,  Laws  1913.) 

Kansas.  The  law  provides  for  annual  refpstratioQ  with  the  sec- 
retary of  State.  The  schedule  of  fees  is  as  follows:  All  motor 
vehides,  $5;  motor  cycles,  $2;  dealers  shall  roister  one  in  each  class 
at  regular  rates. 

The  net  revenue  is  paid  into  the  county  treasury  of  the  county 
in  which  collected  for  expenditure  only  in  maintenance  ot  public 
roads.     (Act  of  March  12,  1913.) 

Kentucky.  The  law  provides  for  annual  r^stration  with  the 
secretary  of  State.  The  schedule  of  fees  is  as  follows:  Leas  than 
25  h.p.,  16;  26  to  49  h.p.,  $11;  50  h.p.  and  over,  $20;  manufac- 
turers and  dealers,  one  vehicle  in  each  class,  at  regular  rates. 

R^pstration  revenues  are  paid  into  the  State  treasury  for  tiie 
benefit  of  the  State  road  fund.     (Act  of  March  14.  1910.) 

Louiaiarux.  Annual  registration  of  motor  vehicles  with  the 
aecretary  of  state  is  required,  the  fee  being  25  cente  per  horse 
power  with  a  minimum  fee  of  $5.  A  flat  fee  of  S2  is  required  for 
each  motor  (^de  and  $7.50  for  each  motor  truck.  The  proceeds 
from  the  registration  of  motor  vehides  is  to  be  paid  to  the  vari- 
ous parishes  from  which  collected  and  apply  to  the  construction 
and  maintenance  of  roads.  Non-residents  are  exempt  if  like 
exemption  is  granted  residente  of  Louisiana.  This  act  was  sub- 
mitted to  a  general  election  in  1914  and  ratified  and  becomes 
effective  January  1,  1915. 

Maine.  The  law  provides  for  annual  registration  with  the  secre- 
tary of  State.  The  schedule  of  fees  is  as  follows:  20  h.p.  or  less, 
$5;  21  to  85  h.p.,  $10;  over  35  h.p.,  $15;  motor  trucks  and  com- 
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merci&l  sutomobileii,  $10;  traction  engines,  $10;  motor  cycles,  $3; 
operators,  including  owners,  $2. 

Re^stration  revenue  is  paid  into  the  State  treasury  and  credited 
to  a  fund  for  (he  repfur,  maintenance  and  construotioa  of  State 
highways.     (Chapter  No.  162,  Laws  1911.) 

Maryland.  The  law  provides  for  annual  regiatration  with  the 
eonmuadoDer  of  motor  vehicles  at  Baltimore.  The  registration 
fees  are  as  follows:  10  h.p.  or  less,  $5;  11  to  20  b.p.,  $10;  21  to  30 
h.p.,  $15;  31  to  40  h.p.,  $20;  and  over  40  h.p.,  $25.00;  all  commercial 
motor  vehicles  S3;  motor  cycles  $1.80;  dealers  and  muiufacturers 
(motor  cycles,  $10),  $24;  operator,  including  owners  (motor 
cycles,  $1),  $2. 

On«-fiftli  of  the  net  registration  revenue  is  apportioned  to  the 
dty  of  Baltimore  for  use  on  its  roads  and  streets  and  the  remainder 
■hall  be  expended  for  oiling,  repair  and  maintenance  of  the  modem 
State  and  county  roads.  Fines  and  forfeitures  are  pud  into  the 
State  treasury  for  the  same  use  as  the  registration  revenues. 

The  commiraioner  of  motor  vehicles  is  authorized  to  exp«id 
from  the  receipts  of  his  office  each  year  not  exceeding  $1000  for 
the  erection  of  sign  posts  for  the  direction  of  and  warning  of 
danger  to  travelers.  The  said  commissioner  is  also  authorized 
to  employ  deputies  equipped  with  motor  cycles  to  enforce  the 
motor  vdbicle  and  traffic  laws  of  the  State  and  pay  for  same  in 
an  amount  not  exceedii^  $6000  per  year  from  the  receipts  of 
his  office. 

No  motor  vehicle  in  excess  of  90  inches  width,  and  no  traction 
engine  in  excess  of  100  inches  width  shall  be  operated  on  high- 
ways of  State;  or  in  which  the  limit  of  load  is  over  800  poimds 
per  inch  in  width  of  tire  without  special  pennit  from  State  roads 
commission,  if  a  State  road,  or  proper  local  authorities  of  other 
road.  No  motor  vehicle  of  which  the  weight  of  truck  and  load 
exceeds  14  tons  shall  be  operated  on  any  highway. 

Maaaaehusettt.  The  law  provides  for  annual  r^^ration  with 
the  State  highway  commission.  The  registration  fees  are  as 
follows;  Less  than  20  h.p.,  $6;  20  to  29  h.p.,  $10;  30  to  39  h.p., 
$15;  40  to  49  h.p.,  $20;  50  h.p.  and  over  $25;  motor  cyclee,  $2; 
all  commercial  automobiles  and  trucks,  $5  for  each  one  of  one 
ton  capacity  and  $3  additional  for  each  additional  ton  or  fraction 
thereof;  dealers  and  manufacturers,  $25;  and  $5  for  each  addi- 
titmal  car  over  five  demonstrated  on  the  roads;  dealers  and  manu- 
facturers motor  cycles  only,  $10;  operators,  including  owners, 
$2.  Non-residents  are  exempt  to  such  an  extent  as  the  State 
of  tlieir  residence  grants  exemption  to  resdents  of  the  State  of 
Massacbusetta.  The  term  "non-residenta"  is  defined  to  be  those 
who  have  no  regular  place  of  abode  or  business  in  the  State  of 
Massaohiffietts  for  a  period  of  more  than  30  daysin  the  calendar  year. 
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The  net  reffotration  revenue  shall  be  expesodBd  under  the  direc- 
tion of  the  State  highway  comnuanon  for  nuuntenanw  of  State 
highways,  provided  t^at  an  amount  not  exceeding  twen^  per 
cent  of  Buch  reveune  may  be  expended  by  the  Commtfision  for  the 
repair,  improvement  and  construction  of  \ocai  roads  used  as  tlirough 
routes.  All  fines  and  forfeitures  are  crettited  to  the  same  fund  as 
reg^tration  receipts.  (Chapter  No.  534,  Iiawa,  1909,  as  Eunended 
to  January  1,  1915.) 

Michigan.  The  taw  provides  for  reoBtration  with  the  secretary 
of  State,  annually.  The  schedule  of  fees  is  as  follows:  All  motor 
vehicles  per  h.p.,  $.50;  dealers  and  manufacturers,  not  to  exceed 
five  vehicles  used  on  the  road,  $50,  and  $10  for  each  additional 
vehicle  so  used:  dealers  and  manufacturers  motor  cycles  only, 
$20. 

The  registration  revenue,  after  deductmg  five  per  cent  for 
expenses,  shall  be  paid  into  the  State  treasury  for  expen<Uture  under 
the  direction  of  the  State  highway  department  in  addition  to  Ute 
regular  appropriation.  (Act  No.  318,  Laws  1909,  as  amended  hy 
Act  No.  181,  Laws  1913.) 

Minnesota.  .  The  law  provided  for  triennial  re^stration  witit  tite 
secretary  of  State.  R^jstration  fees  are  as  follows:  All  motor 
vehicles,  $1.50;  dealers  and  manufacturers,  one  machine  in  each 
class,  $10;  chauffeur's  license,  $3. 

The  registration  revenue  is  not  applied  to  roads,  but  is  pud  to 
the  State  treasury  to  the  credit  of  the  general  fund.  (Ch^ter 
No.  335,  Laws  1911.) 

Missisaifypi.  Annual  registration  of  motor  vehides  is  required 
with  the  payment  of  the  following  fees:  Electric  motor  v^cles 
$4.80,  each  commercial  vehicle  of  4400  pounds  capacity  or  less 
$8.40,  each  commercial  vehicle  of  more  than  4400  pounds  ca- 
pacity $16.80,  motor  cycles  $2.40,  any  other  motor  vehicle  36 
cents  per  horse  power.  Fees  are  collected  by  the  regular  tax 
collector,  the  county  board  of  supervisors  being  required  to  fur- 
nish him  with  supply  of  licenses.  Three  per  cent  of  the  proceeds 
are  paid  to  the  collector  for  making  collections  and  the  balance 
goes  into  the  road  and  bridge  prii^ege  tax  fund  of  the  county 
in  which  collected.     Non-residents  are  exempt  for  60  days. 

Miasauri.  The  aw  provides  for  annual  r^^ration  with  the 
secretary  of  State.  The  schedule  of  fees  is  as  follows:  Less  tlum 
12  h.p.,  $2;  12  to  23  h.p.,  $3;  24  to  35  b.p.,  $5;  36  to  47  h.p.,  $7; 
48  to  59  h.p.,  $8;  60  to  71  h.p.,  $10;  72  h.p.  and  over,  $12;  dealers 
and  manufacturers,  $16;  chauffeur's  license,  $1.50. 

The  registration  revenue  is  piud  into  the  State  treasury  to  the 
credit  of  the  State  good  roads  fund,  but  spedfio  appropriation  by 
the  legislature  is  necessary  before  expenditures  are  nutde.  {kit 
at  March  9, 1911,  as  unended  by  Act  of  January  31, 1913.) 
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Afontona.  The  lav  proridefl  for  r^pBtration  with  the  aeeretary 
td  State.  Schedule  of  tees  is  as  followa:  All  motor  vehicles,  perpet- 
ual, $2;  diauffeur'B  license,  perpetual,  $2. 

The  iiet  reg^ration  revenue  is  paid  into  the  State  treasury  and 
credited  to  the  State  highway  fund,  to  be  expended  in  constructing 
State  roads  and  for  i^^ortionment  to  the  aeveni  counties  of  the 
Bute.     (Chap.  No.  73,  Laws  1913.) 

NAraaka.  The  law  provides  for  annual  registration  with  the 
•eeretaiy  of  State,  payment  ti  fees  to  be  made  to  the  treasurer  of 
Um  eoonty  in  whic^  the  vehicle  owner  re^des.  The  schedule  of 
fees  is  as  follows:  Motor  i^cles,  SI;  all  other  motor  vehicles, 
$2;  manufacturers  and  dealers,  one  of  each  class  of  vehicles,  at 
regular  ratee.  Tlie  registration  revenue  ia  credited  to  the  road 
fund  of  tite  counfy  in  which  it  ia  collected.  (Chapter  115,  Iiaws 
1811.) 

Ntmida.  The  law  provides  for  umual  registration  -mtii  the 
seoetary  of  State.  The  registration  fee  is  12^  cents  per  b.p., 
mmimiiTn  fee,  t2.S0.    Motor  cycles  exempt. 

Tfae  net  registration  revenue,  when  it  aggregates  $25,000,  shall 
be  apportioned  to  the  several  counties  of  the  State  for  construction 
of  county  roads  under  the  jcunt  supervisioQ  of  the  count?  conunis- 
rioners  and  the  State  engineer.     (Chapter  No.  20S,  Laws  1913.) 

Nga  Hampakire.  The  law  provides  for  annual  registration  with 
the  secretary  of  State.  The  schedule  oF  fees  is  as  follows:  Motor 
eydeB,  $3.  Automobiles,  15  h.p.  and  less,  $10;  16  to  30  h.p., 
$15;  31  to  40  h.p.,  120;  41  to  50  h.p.,  $25;  51  to  00  h.p.,  $30;  61  h.p. 
and  OV&,  $40.  Motortrucks,  1  ton  capadty  or  less,  $10;  over  one 
and  less  tiian  two  tons  capacity,  $12.50;  over  two  and  less  than 
five  tons  ci^Mtctiy,  $15.00;  over  five  tons  capactiy,  $20.  Automo- 
biles used  for  carryii^  passengers  for  hire,  $10;  manufacturers  and 
dealera,  $25. 

The  net  registration  revenue  sbidl  be  expended  in  the  mainte- 
nance of  hi^ways  in  accordance  with  the  State  highway  laws,  pro- 
nded  tiiat  35  per  cent  of  such  net  revenue  may  be  expended  in  the 
nuunt«iance  of  roads  in  cities,  towns  and  places  where  roads  are 
not  ordinarily  nuuntaioed  with  assistance  of  the  State.  Fmes  and 
fufMtures  are  paid  into  the  State  treasury  for  use  in  the  same 
maaner  as  re^stration  rerenuee.  (Chapter  No.  133,  Laws  1911, 
as  amended  by  Chapter  No.  SI,  Laws  1913.) 

Nod  Jeney.  The  law  provides  for  annual  registration  with  the 
asHistant  secretary  of  State,  who  is  exofficio  commissioner  of  motor 
vehicles.  The  schedule  of  fees  is  as  follows:  10  h.p.  and  less,  $4.50; 
II  to  29  h.p.,  $7.50;  30  h.p.  and  above,  $15;  motor  cycles,  $2; 
motor  truckn  weighing  over  4,000  pounds,  in  addition  to  regular 
fees,  $10;  dealera  and  manufacturers  for  each  car  demonstrated, 
$5;  i^ierators,  including  owners,  for  cars  not  exceeding  30  b.p.. 
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$2;  operators,  including  owneri,  for  ears  exceeding  30  h.p.,  $4; 
motor  vehicle  line  carrying  pasnengera  operating  from  and  adj(»ning 
State  $100. 

The  net  revenue  derived  from  registrations,  fines  and  penalties 
diall  be  dapomted  is  the  State  treasury  for  use  m  repairing  the 
more  important  improved  roads  of  the  State,  under  the  direction  of 
the  commissioner  of  public  roads.  (Chapter  No.  113,  Laws  1906 
as  unended  to  January  1,  1915.) 

Nmo  Mexico.  The  law  provides  for  the  annual  registration  vith 
the  secretary  of  State.  The  schedule  of  fees  is  as  foUows:  Lees 
than  12  h.p.,  $2;  12  to  19  h.p.,  $4;  20  to  29  h.p.,  $6;  30  to  39  h.p., 
t8;  40  to  49  ii.p.,  tlO;  50  h.p.  and  over,  112;  dealers  and  manufac- 
turers, $12. 

The  net  registration  revenue  shall  be  paid  into  the  State  treasury 
and  credited  to  the  State  highway  fund  for  expenditure  upon  the 
public  highways  of  the  State,  preference  b^ng  gtvao  to  automobile 
routes.     (Chapter  No.  19,  Laws  1913.) 

New  York.  The  l&w  provides  for  annual  r^istration  with  the 
secretary  of  State.  The  schedule  of  fees  is  as  follows:  25  h.p.  or 
less,  $6;  26  to  34  h.p.,  $10;  35  to  49  h.p.,  $15;  50  h.p.  and  above, 
^25;  all  motor  vehicles  used  for  commercial  purposes  only,  $5; 
dealers  and  manufacturers,  $15;  chauffeur's  license,  $6;  motor 
cycles  exempt. 

The  revenue  derived  fnnn  registrations,  fines  and  forfeitures  is 
paid  into  the  State  treasury  for  appropriation  to  be  used  for 
maintenance  and  repair  of  improved  roads  of  the  State  under  the 
direction  of  the  State  highway  commisedon.  (Chapter  No.  374, 
Laws  1910,  as  amended  in  1911.) 

Nortk  Carolina.  The  law  provides  for  annual  r^^stration  with 
the  secretary  of  State.  The  schedule  of  fees  is  as  follows:  25  h.p. 
or  less,  $5;  26  to  40  h.p.,  $7.50;  41  h.p.  and  over,  $10;  motor  cycles, 
$2;  manufacturers  and  dealers,  $10. 

The  regpstratjon  revenue  shall  be  pud  into  the  State  treasury  and 
a  separate  account  kept  of  it.  On  July  1,  of  each  year,  80  per  cent 
of  such  revenue  shall  be  returned  to  the  county  from  which  col- 
lected for  expenditure  upon  the  public  roads  of  such  county  and  for 
no  other  purpose.     (Ci^pter  No.  107,  Laws  1913.) 

North  Dakota.  The  law  provides  for  annual  registration  with  the 
secretary  of  State.    The  registration  fee  for  all  motor  vehicles  is  $3. 

The  net  r^istration  revenue  is  returned  to  the  county  from 
which  collected  for  enienditure  for  repairs  and  maintenance  of 
the  main  traveled  roads  of  the  county,  provided  that  no  put  of 
said  funds  aball  be  expended  within  the  limits  of  an  incorporated 
town  or  city,  nor  witlun  any  township  that  does  not  levy  a  road 
tax  trf  at  least  6  mills  on  the  doUarof  assessed  valuation.  (Chapter 
No.  6.  Laws,  1911.) 
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Ohio.  The  lav  provides  for  annual  r^istration  with  the  seore- 
tary  of  State.  The  schedule  of  fees  b  aa  foUowB:  Motor  oyclea, 
$2:00;  deotric  motor  vehicles,  $3.00;  gasoline  and  steam  motor 
v^iclee,  $5.00;  dealers  and  manufacturers,  motor  cycles,  for  each 
make  manufactured  or  dealt  in,  $10.00;  dealers  and  manufac- 
turers, other  vehicles,  for  each  make  manufactured  or  dealt  in, 
$20.00;  chauffeur's  license,  motor  cycles,  $1.00;  chauffeur'a  license, 
all  other  motor  vebiclss,  $3.00. 

The  net  revenue  derived  from  motor  vehicle  registrations  shfdl 
be  paid  into  the  State  treasury  and  one-third  of  the  same  shall  be 
used  for  the  repair,  maintenance,  protection,  policing  and  patrol- 
ling of  public  roads  and  bi^ways.  The  remaining  two-thu^  of  ^ 
the  net  revenue  goes  into  ^e  general  fund  of  the  State.  (Chap. 
21,  Code  1910,  as  amended  to  January  1,  1915.) 

Oklahoma.  The  lav  provides  for  annual  registration  with  the 
State  highway  department.  The  registraUon  fee  for  automobiles 
i8$l. 

The  registration  revenue  shall  be  used  to  create  a  fund  for  the 
maintenance  of  the  State  hi^way  department.  (Chapter  No. 
105,  Laws  1911.) 

Oregon.  The  law  provides  for  annual  registration  with  the 
secretary  of  State.  The  schedule  of  fees  is  aa  follows:  26  h.p. 
and  less,  $3;  27  to  36  h.p.,  $6;  37  to  40  h.p.,  $7.50;  over  40  h.p., 
$10;  electric  pleasure  vehicles,  $3;  electric  commercial  vehicles, 
$5;  motor  cydea,  $3;  chauffeur's  license,  $2;  manufacturers  and 
dealers,  $10. 

The  net  balance  of  registration  revenues  on  December  31  of  each 
year  is  retunied  to  the  county  treasurer  of  the  county  from  which 
collected  to  be  credited  to  the  general  road  fund.  Fines  and 
forfeitures  are  also  paid  to  the  county  treasury  to  be  credited  to 
the  general  road  fund.  (Chapter  No.  174,  Laws  1911,  as  amended 
by  Laws  of  1913.) 

PenTieylvania.  The  law  provides  for  annual  registration  with 
the  State  highway  department.  The  schedule  of  fees  is  as  follows: 
Less  than  20  h.p.,  $5;  20  to  34  h.p.  $10;  35  to  49  h.p.,  $15;  50  b.p. 
and  over,  ^0;  motor  cycles,  $3.  Motor  vehicles  with  solid  tires, 
leas  thu)  4,000  pounds  gross,  $5;  4,000  pounds  and  less  thui  5,000 
pounds  gross,  $10;  5000  pounds  and  less  than  10,000  pounds  gross, 
$15;  10,000  pounds  and  less  than  15,000  pounds  gross,  $20;  15,000 
pounds  and  not  over  24,000  pounds  gross,  $25;  not  licensed  over 
24,000  pounds.  Chauffeur's  license,  $2;  dealers  and  manufacturera 
for  each  pair  of  number  tags,  $10. 

Begistration  revenue  is  paid  into  the  State  treasury  to  be 
avail^le  for  e]q)enditure  in  assisting  in  the  construction,  mun- 
tenance,  improvement  and  repair  of  State  highways  and  State  aid 
highways.    FinBs  and  forfeitures  imposed  for  violation  of  the  pro- 
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virions  &B  to  speed  and  weight  shall  be  paid  into  the  treasury  of  the 
dty,  borough,  town  or  townships  in  which  such  violations  occur 
for  expenditure  in  construction,  muntenance  and  repair  of  the 
highways  thereof.  Other  fines  and  forfeitures  are  paid  into  the 
State  treasury  for  use  in  the  same  manner  as  registration  revenues. 
(Act  No.  385,  Laws  1013.) 

Rhode  Island.  The  law  provides  for  annual  registration  with 
the  State  board  of  public  roads.  The  schedule  of  fees  is  as  follows: 
20  h.p.  or  less,  J6-  21  to  30  h.p.,  $10;  31  to  40  h.p.,  $15;  41  h.p. 
and  over,  $25;  all  commercial  vehicles,  $7;  motor  cycles,  $1; 
dealers  and  manufacturers,  $50;  operators,  including  owners,  $1. 

The  revenue  derived  from  registrations,  fines  and  forfeitures  is 
paid  into  the  State  treasury  to  be  used  for  the  repair  and  mun- 
tenance  of  State  roads  under  the  direction  of  the  State  board  of 
public  roads.  (Chapter  No.  86,  Laws  1908,  as  amended  to  Jan- 
uary 1,  1915.) 

South  CarUina.  The  law  provides  for  registration  with  the 
clerk  of  court  of  the  county  in  which  the  owner  r^des.  Regis- 
tration for  all  motor  vehicles  is  $1.  No  general  provision  is  made 
for  distribution  of  the  revenue  from  re^strations  except  that  in 
1914  an  act  was  passed  for  Oconee  County  providing  that  the 
proceeds  of  registering  motor  vehicles  therein,  after  deducting 
5  per  cent  commission  for  coUection,  should  go  into  the  gener^ 
road  fund  of  the  county.  (Act  No.  55,  Laws  1906,  as  amended 
to  January  I,  1915.) 

South  Dakota.  The  law  provides  for  annual  registration  with 
the  secretary  of  State,  llie  application  for  re^stration  shall 
be  filed  with  the  county  treasurer  and  the  payment  of  fees  made 
to  him.  The  schedule  of  registration  fees  is  as  follows:  Automo- 
biles, $6;  motor  cycles,  $2. 

Twelve  and  one-half  per  cent  of  the  gross  revenue  is  transmitted 
to  the  secretary  of  State  with  the  application  to  be  expended  in 
payment  of  costs  in  connection  with  re^tratioo.  ESghty-seven 
and  one-half  per  cent  of  the  gross  revenue  shall  be  retained  by 
such  county  treasurer  for  expenditure  only  in  grading,  crowning, 
draining,  dragging,  graveling  or  macadamizing  public  highways 
of  the  county  under  the  direction  of  the  board  of  county  commis- 
sioners.    (Chapter  No.  276,  Laws  1913.) 

Tennessee.  The  law  provides  for  re^stration  with  the  secretary 
of  State.  The  registration  fee  (perpetual)  is  $2.  The  State  regis- 
tration certificate  shall  be  recorded  with  the  clerk  of  the  county  in 
which  the  vehicle  owner  resides,  for  which  a  fee  of  $1  may  be 
charged.  The  law  makes  no  provision  for  the  disposition  of  the 
registration  revenues.     (Chapter  No.  173,  Laws  1905.) 

Teeae.  The  law  makes  provision  for  registration  with  the  Clei^ 
of  the  County  in  which  any  motor  vehicle  owner  resides.  Tbo 
re^stration  fee  (perpetual)  is  SO  cents. 
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The  revenue  from  r^jistratioiu  apparantly  goea  to  the  clerk 
ffi^lcin'g  the  r^ietration.    (Chapter  No.  96,  Lawa  1607.) 

Utah.  The  law  provides  for  re^stration  with  the  secretary  of 
State.  The  registration  fefs  (perpetua))  are  as  foUowa:  All  motor 
vehiclefl,  S2;  chauffeur's  license,  $2. 

Tlie  ref^stration  revenues  are  paid  into  the  State  treasury  and 
there  credited  to  the  State  road  fund  to  be  expended  under  the 
Erection  of  the  State  highway  department.  (Chapter  No.  113, 
laws  1909.) 

Vermont.  The  law  provides  for  annual  registration  with  the 
■ecreiary  of  State.  The  schedule  of  fees  is  as  follows:  First  regis- 
tration, per  h.p.,  $1;  second  registration,  per  h.p.,  7S  cents;  tlurd 
and  subsequent  r^istrations,  per  h.p.,  50  cents;  operators,  includ- 
ing owners,  $2.00;  manufacturers  and  dealers,  $25. 

The  net  r^istration  revenue  ia  paid  into  the  State  treasury  to 
be  eroended  for  the  repair  and  m^ntenance  of  main  thoroughfares 
and  State  roads  under  the  direction  of  the  State  highway  com- 
missioner. (Chapter  No.  176,  Public  Statutes  of  1906,  as  amended 
to  Januwy  1,  1916.) 

Virginia.  The  law  provides  for  annual  registration  with  the 
secretAiy  of  State.  The  schedule  of  fees  is  as  follows:  20  h.p. 
and  less,  $5;  21  to  44  h.p.,  SIO;  45  h.p.  and  over,  $20;  motor  cycles, 
$2;  manufacturers  and  dealers,  $50;  chauSeur's  license,  $2.50. 

The  net  registration  revenue  is  paid  into  the  State  treasury  to  be 
credited  to  a  special  fund  for  expenditure  in  permanent  improve- 
ments of  the  main  highways  of  the  State,  under  the  direction  of  the 
State  highway  commiasioner  and  in  accordance  with  the  State  aid 
highway  act  of  I90S.     (Act  of  March  17,  1910.) 

Washington.  The  law  provides  for  annual  re^stration  with  the 
secretary  of  State.    The  registration  fee  is  $2. 

The  law  makes  no  special  provision  for  the  diaporation  of  the 
re^trstion  revenue.    (Chapter  No.  154,  Laws  1905.) 

Weat  Virginia.  The  law  provides  for  annual  registration  with 
the  State  auditor.  The  fee  for  motor  vehicle  registration  is  $10. 
Chauffeur's  license  (perpetual)  $2.  The  r^pstration  revenue  is  not 
applied  to  roads  but  goes  into  the  general  fund  of  the  State.  (Chap- 
ter No.  32,  Code  of  1906,  as  amended  to  January  1,  1915.) 

WtKontin.  The  law  provides  for  annual  registration  with  the 
secretary  of  State.  The  schedule  of  fees  is  as  follows :  Motor  cycles 
$2;  all  other  motor  vehicles  $5;  dealers  and  manufacturers,  for 
each  garage,  $5. 

Three-fourths  of  the  net  registration  revenue  is  returned  to  the 
county  from  which  collected  at  the  end  of  each  year,  same  to  be 
expended  in  repairing  highways  outside  of  incorporated  towns 
and  citieti.  The  remuning  amount  of  such  revenue  shall  be 
credited  to  the  State  highway  fund  in  the  State  treasury.  (Chap- 
ter No.  600,  Laws  1911.) 
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Wyoming.  Th«  law  provides  for  annual  regiBtratuw  of  sotomo- 
blle  with  the  secretary  of  State.    The  repatration  fee  is  S5. 

Four  d<^lan  of  each  re^tratjon  fee  paid  is  returned  to  the 
county  treasuier  of  the  county  from  whi^  reoeiTed,  and  shall  be 
credited  to  a  special  fund  for  expenditure  only  for  temporary  im- 
laovcanent  of  the  cvunty  roads.  The  remwning  one  dollar  of  such 
r^istratioD  fee  is  retained  by  the  secretary  of  State  for  the  paymoit 
of  enteuBee  incident  to  such  rudstratum.  (Chapter  No.  I^S,  Laws 
191S.) 
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Earth  Road* 


The  importance  of  earth  roads  U  indicated  by  the  fact  that  of 
the  Approximate  mileage  of  2,200,000  in  the  United  States,  2,000,- 
000  are  classed  as  earth  roads.  The  work  in  the  future  upon  eartn 
roads  should  contemplate  (1)  proper  drainage,  (2)  reduction  of 
grades,  (3)  improvement  of  alignment,  (4)  betterment  of  the  road 
surface. 

Proper  Drainage. — The  prevwling  defect  in  earth  roads  is  poor 
drainage  and  this  defect  is  the  first  one  which  ^ould  be  remedied. 
Drainage  is  for  two  puipoaes,  first  to  remove  water  which  reaches 
the  surface  of  the  road  E^  precipitation  or  otherwise  and,  second, 
to  remove  under  eround  water  which  reaches  the  road  from  adjacent 
land  or  through  tne  top  surface.  Surface  drunage  is  accomplished 
by  securing  a  reasonably  firm  crowned  traveletl  roadway  and  by 
providing  broad  shallow  ditches  of  good  alignment  and  uniform 
grades  and  with  ample  outlets.  Subdrwnage  to  remove  water 
from  beneath  the  road  surface  or  to  prevent  its  presence  in  the 
roadbed  is  accomplished  most  effectively  by  socalled  blind  drainage 
or  French  drains  or  special  aub-side-drains.  There  are  also  other 
methods.  These  methods  include  center  subdrains  or  V-«hsped 
dnuns  or  sometimes  rock  bottoming  in  the  form  of  a  rough  telford 
construction.  The  beat  side-drains  consist  of  a  trench  3}  feet  deep, 
15  inches  wide  at  the  top,  in  which  is  Itud  an  open  bell  joint  glazed 
tile  4  to  0  inches  in  diuneter  with  the  bells  up  hill  and  the  trench 
back  filled  with  broken  stone  or  coarse  gravel.  The  main  purpose 
of  these  drains  is  to  intercept  ground  water.  The  joints  of  the 
pipes  should  be  left  open  and  the  drains  should  lead  into  a  proper 
outlet  so  that  the  water  may  go  entirely  away  from  the  road.  On« 
such  drwQ  upon  the  up-hiU  side  of  a  road  will  frequently  remedy 
the  worst  conditions  due  to  the  presence  of  water.  The  V-drain 
oonsists  of  a  shallow  V-ehaped  trench  under  the  entire  traveled 
my  which  is  back  filled  with  field  stones  or  cobbles.  Such  con- 
struction requires  considerable  excavation  but  is  somewhat  cheaper 
than  two  side-drainB.  The  excavation  must  be  12  to  18  inches 
deep  at  the  center  and  6  to  8  inches  deep  at  the  edges.  It  should 
be  back  filled  with  stones  ranging  from  6  to  10  inches  in  diameter 
with  the  largest  in  the  bottom.  To  dispose  of  water  collected  by 
this  drain,  trenches  should  be  dug  about  every  50  feet  and  back 
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Blled  with  Btoae.  These  trenches  should  lead  entirely  away  from 
the  road  bo  it  ia  seen  that  this  construction  is  mainly  available  for 
either  roads  located  over  fills  on  boggy  land  or  on  side-hills  when 
the  outlets  will  of  course  be  on  the  down  hi!l  side  only.  Sub- 
dnunage  should  not  be  undertaken  without  proper  lines  and  grades 
furnished  by  an  engineer  as  it  is  expensive  and  if  properly  put  D 
would  constitute  suuScieut  drusage  for  any  subsequent  improve- 
ment of  the  road  by  macadamising  or  otherwise. 

Returning  to  the  matter  of  surface  drainage,  the  earth  road 
should  be  kept  free  from  ruts  by  the  use  of  the  road  drag  or  other- 
wise and  a  crown  of  1  inch  to  the  foot  should  be  preserved.  Water 
is  thus  shed  toward  the  sides.  The  side  ditches  collect  surface 
water  and  must  be  kept  free.  On  heavy  grades  they  will  tend 
to  wash  and  may  require  paving  in  the  worst  cases.  The  wash 
may  usually  be  prevented  by  providing  sufficient  outlets  to  reduce 
the  volume  of  water.  A  common  defect  in  earth  roads  is  failure 
to  provide  side^runs  to  discharge  water  away  from  the  roads 
Surface  drainage  is  greatly  hampered  and  interfered  with  by  drive- 
ways leading  into  private  grounds.  Raised  drive-ways  across 
open  gutters  divert  the  water  into  the  center  of  the  road  and  unfor- 
tunately in  moat  instances  where  tiled  drains  have  been  placed, 
they  have  become  broken  or  clogged  and  every  considerable  rain 
storm  threatens  the  destruction  of  a  portion  of  the  roadway.  The 
only  point  where  such  a  drive-way  is  safe  is  at  the  top  of  a  grade. 
Evenwhendrive-waysareprovidedwith  under  drains  it  is  common 
to  find  that  the  drainage  of  the  drive-way  itself  runs  into  the  road. 
Surface  drainage  then  upon  earth  roads  demands  fearless  treatment 
of  the  drive-way  problem.  It  would  probably  pay  in  most  instances 
to  pave  the  bottom  of  the  gutter  where  the  drive-way  crosses  it 
and  leave  the  side  drainage  free. 

When  it  becomes  necessary  that  drainage  water  cross  the  road, 
ample  culverts  must  be  provided.  The  worst  fault  common  to 
culverts  is  that  they  rapidly  become  clogged  with  leaves  or  other 
rubbish.  They  should  therefore  be  of  more  than  sufficient  siie 
in  the  first  instance.  When  less  than  from  2  to  3  feet  of  earth 
cover  tile  pipe,  it  is  liable  to  become  broken.  The  prevalent  defect 
on  earth  road  construction  in  the  matter  of  culverts  is  that  they 
are  too  small  and  too  near  the  surface.  It  will  pay  even  in  earth 
road  construction  to  install  more  expen^ve  culverts  in  the  firat 
instance  rather  than  to  rip  them  up  for  repairs  at  frequent  inter- 
vals. 

Grade  and  Al^pimerU. — ^The  wont  grade  on  any  road  is  the  e0ee- 
tive  limitation  of  traffic.  After  a  gnide  exceeds  a  rise  of  6  feet  in 
the  hundred  it  is  serious.  Grades  may  be  avoided  or  reduced 
either  by  relocation  in  part  or  by  excavation  and  embankment. 
The  best  treatment  of  earth  roadi  in  the  matter  of  grades  is  to 
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astabUsb  oooe  uid  for  all  a  definite,  permanent  grade  with  the  engi- 
neer'H  level.  It  need  not  follow  that  the  entire  road  is  to  be  graded 
but  with  the  grade  line  in  mind  the  worst  hills  may  be  cut  down 
and  the  worst  hollows  filled  up  and  year  by  year  the  entire  road 
will  pit^resa  toward  a  final  and  satisfactory  profile.  Much 
money  has  been  wasted  by  not  adopting  such  a  grade  line  at  the 
outset.  In  the  matter  of  relocation  it  is,  of  course,  impossible  for 
a  road  well  established  in  the  community  to  be  entirely  changed 
or  abolished  in  most  cases.  Grade  improvement  may  have  to  be 
brought  about  by  relocating  smaller  portions  of  earth  roads.  Here, 
a^un,  the  s^rices  of  a  surveyor  or  experienced  road  supervisor 
with  a  transit  will  prove  economical  in  the  end.  Some  necessary 
relocation  may  be  undertaken  each  year.  In  reducing  grades  or 
relocating  for  earth  roads,  it  is  not  necessary  tbat  all  cuts  and 
fills  should  balance  as  excess  of  material  may  always  be  used  to  widen 
fills  and  a  deficiency  of  material  can  usually  be  supplied  by  widen- 
ing the  cuts.  In  the  matter  of  roads  over  rocks  or  ledges,  it  is 
cheaper  to  fill  up  hollows  with  borrowed  earth  than  to  undertake 
ezcesfflve  rock  cutting.  In  constructing  or  repairing  an  earth  road, 
it  is  quite  common  to  use  the  scraping  grader  or  road  machine. 
Where  work  with  this  machine  is  undertaken  the  width  of  the  road 
between  gutters  should  be  determined.  It  is  a  common  fault  to 
to  find  earth  roads  too  wide.  Twenty-four  feet  between  gutter 
lines  is  ample  for  a  road  which  a  community  is  not  warranted  in 
improving  by  macadamising  or  otherwise  hardening  its  surface. 
Freqaently  20  or  18  feet  is  a  sufficient  width.  With  the  width 
betwe^i  gutters  in  nund,  a  line  of  stakes  should  be  set  before  the 
grader  b^na  its  work.  The  line  of  stakes  along  each  gutter  will 
improve  Uie  work  of  the  grader  and  leave  gutters  which  will  not 
tend  to  cause  wash  into  the  road. 

Svrjace  BeUermerit. — When  it  is  desired  to  spread  new  material 
upon  an  earth  road  care  should  be  taken  to  secure  it  from  the  best 
available  supply.  It  is  not  good  practice  to  place  gravel  in  patches 
upon  an  earth  road  to  fill  bolloira.  Materials  should  be  spread 
imifonnly  upon  the  traveled  way  and  should  be  applied  for  a 
eonmderable  distance  and  the  en^  of  the  application  should  be 
reduced  in  depth  gradually  so  as  not  to  form  a  new  chuck  hole. 
The  object  of  the  scraping  grader  is  to  simultaneously  construct 
gutters  or  side-drains  and  place  material  for  a  crown  in  the  center. 

Right  here  is  opportunity  for  a  great  improvement  in  earth 
n»d  work.  Sod,  leaves,  vegetable  matter  and  rotted  material 
of  any  description  can  never  form  a  road  surface.  There  are  two 
ways  of  using  the  grader.  It  may  be  operated  at  first  to  cut  the 
surface  only  and  scrape  all  perishable  material  into  ridges  which 
are  later  oarted  away  or  the  grader  may  be  run  regardless  of  sod 
and  other  poor  material  and  men  with  rakes  and  forks  can  then 
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follow  it  and  remove  fttl  objeotion&ble  matter  ioto  dump  wagons. 
Old  roads  are  frequently  in  aucti  condition  that  it  is  better  to  florape 
the  shoulderB  and  gutters  away  from  the  center  and  remove  toe 
entire  mass.  Frequently  this  operation  alone  will  result  in  a  well 
established  and  crowned  roadway  with  live  material  for  its  surface. 
CoTtdtuion. — The  earth  road  problem  today  is  a  problem  at 
repur  and  maintenance.  No  earth  road  will  endure  travel  with* 
out  constant  care.  The  use  of  the  split-log  drag  which  is  dencribed 
in  the  paragraph  upon  maintenance  is  the  best  method  for  presenr- 
ii^  road  surfaces  and  establishing  proper  surface  drainage  from  the 
traveled  way  to  the  side  ditches.  Earth  road  repairs  will  becoOM 
unneceBsary  in  proportion  to  the  increased  care  in  road  maintenuice. 
It  cannot,  however,  be  expected  to  start  any  mwntenance  upon  an 
earth  road  until  it  is  put  in  reasonable  repair.  The  repair  should 
follow  the  lines  indicated  above,  that  is  to  say,  earth  road  repair 
should  include  some  permanent  draint^e  work,  the  reduotion  of 
some  of  the  worst  grades,  the  straightening  of  bad  curves  and  the 
betterment  of  the  road  surface  by  the  removal  of  worn  out  and 
objectionable  mat^al. 

Sand-Clar  Roads 

A  sand-clay  road  is  composed  of  sand  and  cli^r  mixed  in  such 
proportions  as  to  form  a  compact  and  firm  support  to  traffic.  The 
perfect  sand-clay  road  should  be  neither  sticky  nor  sandy.  The 
sand  and  clay  may  form  a  natural  mixture,  in  which  case  the  road 
is  termed  a  "natund  sand-clay  road."  The  two  materials  may 
have  become  mixed  in  the  fields  along  the  road  by  suceessve  eulta- 
vation  of  soil,  and  this  soil  known  as  "top  soil"  is  sometimes  used  in 
road  construction. 

There  are  many  varieties  of  both  sand  and  clay,  consequently 
there  is  a  wide  variation  in  the  characteristics  of  a  sand-clay  road. 
Sand  while  one  of  the  hardest  minerals  known,  possesses  practically 
no  binding  or  cementing  power.  The  grains  of  sand  instead  <rf 
cohering  in  a  tough  mass  under  the  impact  of  traffic  and  the  action 
of  water,  remain  loose  and  shiftily.  Ko  road  is  so  difficult  to 
travel  as  the  road  located  through  fine  sand,  and  ihe  difficulties 
are  enormously  increased  when  high  winds  prevail. 

Clay  is  a  decomposition  product  of  the  mineral  felcbpar.  If 
the  clay  has  been  carried  by  water  the  deposit  is  known  as  "sedi- 
ments^ clay."  If  the  feldspathic  rock  has  disintefpated  in  place, 
the  product  is  known  as  "residual  clay."  The  sedunentary  olsyi 
are  m  general  more  sticky  and  plastic  than  the  readual  clays.  In 
jontraat  with  sand,  which  possesses  no  binding  power  but  is  very 
hard,  clay  is  a  powerful  binder,  but  does  not  possess  the  quality 
of  hardness.     It  is  evident  that  in  the  construction  of  a  sand-day 
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road  th«  sand  most  funusb  ths  quality  of  hardness  atnd  resiat- 
aoce  to  wear  while  the  clay  must  furnish  the  quality  of  toughness 
and  bind  the  individual  sand  graios  firmly  together. 

The  theory  of  the  sand-clay  road  is  very  sunilar  to  the  theory 
o€  the  macadam  road.  In  the  latter,  rock  dust  and  screenings  fill 
the  voids  between  the  angular  fragments  of  stone  and  when  wet 
serve  as  a  cement  or  binder.  The  grains  of  sand  may  be  likened 
to  the  angular  fragments  of  stone  and  clay  to  the  rock  dust  binder. 
In  the  most  succ^aful  sand-clay  road,  just  a  sufficient  amount  of 
clay  is  used  to  fill  the  voids  between  the  grains  of  sand.  In  this 
wxy,  the  sand  sustains  the  wear,  while  the  clay  serves  as  a  binder. 
If  too  much  sand  is  used,  the  result  will  be  loose  sand  on  the  surface ; 
if  too  much  clay  is  used,  the  surface  of  the  road  will  become  sticky 
after  rains. 

The  best  mixture  of  sand  and  clay  can  be  made  when  the  materials 
are  wet,  and  particularly  is  thia  true  of  the  "ball  clays."  The 
more  water  that  is  used,  the  better  the  mixture,  and  if  practicable, 
the  materials  should  be  puddled.  A  disk  harrow  may  be  used  to 
advantage. 

The  ntent  to  wiilch  the  mixing  can  be  carried  on  will  depend 
largely  upon  the  character  of  the  clay.  If  it  is  a  very  plastic  clay, 
much  greater  effort  will  be  necessary  to  obtain  a  complete  mixture; 
if,  on  the  other  hand,  it  is  a  slaking  clay,  the  mixing  will  be  much 
less  difficult.  Slaking  clays  are  not  as  satisfactory,  however,  as 
the  ball  clay,  as  their  binding  powers  are  much  less.  In  selecting 
elay  for  road  purposes,  it  is  ^ways  best  to  select  the  stickiest  clay 
avulable.  A  common  test  is  to  wet  the  thumb  and  place  it  agdnst 
a  piece  of  clay.  If  the  clay  sticks  to  the  thumb,  it  is  reasonable 
to  suppose  that  it  will  stick  to  the  sand;  if  it  will  not  stick  to  the 
tbumo,  it  is  safe  to  assume  that  it  will  be  a  poor  binder  in  a  sand- 
day  road. 

If  the  clay  is  placed  on  sand  to  a  depth  of  6  inches,  a  cubic  yard 
of  cl^  will  cover  M  square  feet,  consequently  a  16-foot  road  tr^ted 
in  this  manner  would  require  about  1  cubic  yard  of  clay  for  each  3 
feet  of  length.  A  mile  of  16-foot  road  would,  therefore,  require 
1760  cubic  yards  of  clay.  The  amount  that  can  be  hauled  by  the 
average  team  varies  from  two-thirds  to  1  cubic  yard,  according  to 
the  character  of  the  road  over  which  the  hauling  is  done. 

If  the  clay  sub-soil  is  to  be  treated  with  sand,  it  should  be  plowed 
and  harrowed  to  a  depth  of  about  4  inches.  On  this  prepared 
sub-surface  should  be  placed  from  6  to  S  inches  of  clean  sand, 
apread  thickest  at  the  center  and  sloping  to  the  sides  in  much  the 
same  manner  as  the  clay  is  applied  to  a  sand  road .  These  materials 
should  then  be  mixed  dry  instead  of  the  wet  mudng,  which  is 
I»«ferable  when  clay  is  applied  to  sand.  This  is  preferable,  because 
the  clay  can  be  better  pulverized  when  in  a  dry  state.    After  the 
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dry  mixiiig,  the  road  Bbould  be  heavily  Bprinkled  or  should  b« 
puddled  after  the  first  heavy  rain.  After  the  materials  are  thor- 
oughly mixed  and  puddled,  a  road  miicbine  or  grader  should  be 
used  to  give  proper  crown  to  the  road,  and  if  a  roller  is  available 
the  road  can  be  improved  by  the  use  of  it.  As  it  is  impossible 
to  determine  exactly  the  proportions  of  sand  and  clay  to  be  used 
in  the  first  place,  it  is  necessary  to  give  careful  attention  to  the 
sand-clay  road  for  a  considerable  time  after  it  ia  completed,  in 
order  that  additional  sand  or  clay  may  be  applied  aa  needed. 

Gravel  Roada 

There  are  three  important  qualities  which  should  be  possessed 
by  road-building  gravel — hardness,  toughness,  and  cementing  or 
binding  power.  Of  these  three  qualities,  the  last  is  the  most  im- 
portant. This  binding  quality  is  due  in  part  to  the  presence  of 
oxide  of  iron,  time,  or  clay,  and  in  part  to  the  angular  shape  and 
sise  of  the  pebbles  composing  the  gravel.  Blue  gravel  is  generally 
conceded  to  be  the  best  for  road  construction,  because  it  is  usually 
derived  from  trap  rock.  As  the  pebbles  composing  the  gravd 
retun  the  characteristics  which  they  formerly  possessed  as  a  part 
of  the  larger  rock  itself,  it  follows  that  as  trap  rock  is  considered 
an  excellent  material  for  road  building,  trap  rock  gravel  should 
occupy  the  same  relative  rank  among  the  gravels.  Quarts  pos- 
sesses practically  no  binding  power,  although  it  is  very  hard. 
Therefore,  gravel  which  contains  an  exceptionally  large  percentageof 
quarts  will  not  prove  successful,  as  it  will  fail  to  consolidate  uiuesfl 
it  contwna  binding  material,  or  unless  a  good  binder  ia  added. 
This,  however,  is  not  true  of  the  chert  gravels  which  bind  and  con- 
solidate very  well  forming  excellent  roads. 

The  shape  and  size  of  the  pebbles  composing  the  gravel  have 
an  important  bearing  upon  its  value  as  a  road  material.  In  order 
that  the  material  ma^  bond  readily,  the  pebbles  should  be  angular 
and  should  vary  in  size  so  that  the  smsJIer  fra^^ents  may  fill  the 
voids  between  the  larger  pieces.  Gravel  obtained  from  streams  is 
usually  inferior  to  pit  gravel  for  the  reason  that  the  action  of  the 
water  has  worn  the  pebbles  smooth  and  practically  all  the  fine 
binding  material  has  been  removed  by  the  same  agency.  Even 
if  clay  or  loam  is  mixed  with  river  or  creek  gravel,  the  result  is  not 
likely  to  be  as  satisfactory  as  that  obtained  by  the  use  of  pit  gravel. 
Pit  gravel  frequently  contains  too  much  clay  or  earthy  matter, 
while  river  gravel  may  have  too  much  sand.  In  such  cases  it  is 
advisable  to  screen  the  gravel  so  aa  to  eliminate  the  material  which 
is  too  fine  and  that  which  is  too  coarse.  The  screen  should  be 
similar  to  that  which  is  used  in  preparing  material  for  a  macadam 
road.    In  the  handling  of  the  gravel  care  should  be  exercised  not 
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to  separate  the  binding  material  from  it,  nor  should  this  binding 
material  be  allowed  to  settle  to  the  bottom  in  spreading  the  materi^ 
over  the  road  surface.  It  will  often  be  found  advisable  to  spread 
a  thin  layer  of  such  binding  materia!  over  the  surface  after  the 
material  has  been  distributed  and  rolled,  and  after  this  the  surface 
should  be  sprinkled  and  rolled  agun,  or  else  rolled  while  still  damp 
from  the  rains. 

When  the  gravel,especially  that  which  is  to  constitute  the  surface 
layer,  contains  large  pebbles,  these  should  be  removed  and  either 
thrown  aside  or  else  raked  into  the  foundation  or  recrushed.  At 
least  60  per  cent  by  weight  of  the  gravel  should  be  pebbles  above 
one-eighth  inch  in  size,  and  there  should  be  no  pebbles  in  the  bot- 
tom layer  that  will  not  pass  through  a  2}-inch  or  S-incb  ring,  and  in 
the  top  layer  there  should  be  no  pebbles  which  will  not  pass  through 
a  l^inch  ring.  Not  over  20  per  cent  of  the  mass  should  be  clay, 
and  this  should  be  uniformly  mixed  and  sbould  contain  no  large 
lumps.  Ten  or  15  per  cent  of  clay  produces  better  results  than 
20  per  cent.  If  the  foundation  or  road  bed  is  loose,  it  should  be 
carefully  rolled.  It  is  quite  as  important  to  have  a  solid  founda- 
UoD  for  a  gravel  road  as  for  a  macadam  road.  Gravel  will  com- 
pact to  about  80  per  cent  of  its  depth,  loose  measure.  If  the  com- 
pacted depth  of  the  gravel  road  is  to  be  8  inches  and  the  width  12 
feet,  it  wUI  take  about  2250  cubic  yards  of  gravel  to  the  mile,  and 
it  is  best  to  make  tiie  first  layer  about  6-iDche8  in  depth,  loose 
measure,  and  the  second  layer  about  l-inches  in  depth,  loose 
measure. 

Gravel  should  not  be  dumped  directly  on  the  road,  as  this  will 
usually  result  in  a  rough,  uneven  surface.  A  carefully  staked  out 
sub-grade  or  "box"  with  earth  shoulders  is  necessary.  The  sub- 
grade  should  be  rolled.  If  specially  devised  spreading  wagons 
are  not  used,  the  gravel  should  be  dumped  on  boards  and  spread 
from  them  on  to  the  road.  The  gravel  should  be  placed  on  the 
road  commencing  at  the  end  nearest  the  gravel  pit  in  order  that 
the  teams  may  aid  in  packing  the  material. 

Each  layer  of  gravel  should  be  rolled  separately  with  a  power 
roller;  the  rolling  should  begin  at  the  sides  and  continue  toward 
the  center  until  the  surface  is  thoroughly  compacted.  The  surface 
layer  should  be  sprinkled  while  the  rolling  is  in  progress,  but  if  a 
roller  andsprinklerarenotavutable,  the  road  should  be  constructed 
during  the  wet  season  of  theyear,  as  the  runs  will  cause  the  material 
to  pack  much  better  than  if  the  road  were  built  during  the  dry 
season. 

The  split-log  drag,  or  some  similar  device,  can  be  used  to  advan- 
tage in  nudntaining  gravel  roads  but  it  will  be  necessary  to  use  hand 
rakes  to  remove  excessively  large  stones  which  appear  on  the  sur- 
face.   New  gravel  must  be  umformly  spread  from  time  to  time. 
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Hacmduu  RowU 

The  macadam  road  takes  ite  name  from  John  L.  Macadam, 
whose  biography  appears  m  this  volume.  The  word  macadam 
denotes  a  surfacing  composed  of  angular  broken  stone  bound 
together,  whose  voids  are  filled  with  stone  screenings  flushed  with 
water,  and  which  is  consolidated  by  rolling,  into  a  practically 
impervious  crust,  superposed  on  a  thoroughly  compacted  fotmda- 
tion  or  subgrade.  Both  the  exposed  smface  and  the  subgrads 
have  a  crown  or  slope  from  center  to  sides. 

A  good  macadam  road  should  have  (I)  proper  location,  (2) 
easy  grades,  (3)  perfect  drainage,  (4)  firm  subgrade  or  foundation, 

(5)  broken  stone  with  good  wearing  and  bonding  properties  and 

(6)  careful  inspection  during  the  construction.  Proper  location  and 
easy  grades  are  more  essential  for  macadam  reads  than  forien 
expensive  types  of  roads  for  the  reason  that  unless  right  at  the 
outset  they  cannot  be  changed  without  extraordinary  expense. 

Perfed  Drainage. — Drainage  must  remove  water  from  the  road 
surface  and  the  foundation  and  carry  it  entirely  away  from  the 
road.  The  properly  completed  macadam  surface  sheds  water  into 
broad  open  side  ditches  by  virtue  of  the  road  crown.  The  side 
ditches  may  have  to  be  paved  upon  steep  grades  especially  where 
they  cany  considerable  water  from  adjacent  land.  When  ditch 
water  must  cross  the  road,  catch  banins  are  usually  necessary  and 
ample  culverts  should  be  provided  of  first  class  construction  (see 
article  on  culverts).  To  drain  the  road  foundation  or  subsoil,  sidfr- 
drains  With  tiled  pipe  and  stone  back  fill  are  most  effective.  Where 
considerable  field  stone  is  present  a  shallow  so-called  V-<lrfun  form- 
ing the  entire  subgrade  is  cheaper  than  two  side-drains  and  equally 
^^ctive  in  providing  sub-drainage.  The  V-drain  filled  with  stone 
not  greater  than  from  8  to  10  inches  in  diameter  with  the  larger 
stones  at  the  bottom,  should  be  brought  to  the  true  crown  and 
roUld  and  it  should  have  frequent  outlets  entirely  aw&y  from  the 
road.  When  properly  built,  the  V-drain  offers  an  excellent  founda- 
tion for  the  macadam  surface.  In  particularly  damp  or  boggy  spots 
a  telford  foundation  or  bottoming  course  of  hand  laid  stone  not 
less  than  6  inches  in  depth  is  sometimes  used.  Modem  practice, 
however,  seems  to  favor  either  the  sub-side-drain  or  the  V-dran 
oonatructioQ  for  drainage  purposes.  Sub-drainage  is  usually  re- 
quired in  heavy  cuts  on  hillside  roads  and  for  roads  over  swampy 
land. 

Svbffrade.^Alta  a  road  has  been  properly  graded  and  the  per- 
manent drunage  structures  completed,  the  subgrade  must  be 
buSt.  In  cuts  through  firm  soil,  the  sut^rade  is  formed  b^  simply 
excavating  a  trench  of  width  and  depth  equal  to  the  width  and 
depth  of  the  compacted  atone  surf  adng.   Spuigy  material  iriierevcr 
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aieoantenxl  muft  be  ramoved  and  replaced  by  good  live  earth  or 
gravel.  Where  loose  dry  sand  is  ^countered,  Ute  utmost  care  is 
neceeesiy  to  prevcmt  the  sand  from  churning  into  the  first  layer 
of  broken  etose  when  rolling  coramraces.  In  fills  if  the  earth  has 
been  deposited  in  l&yen  and  subjected  to  teaming,  the  subgrade 
treaeh  or  box  may  be  excavated  and  i^tenrards  thoroughly  rolled.  - 
Care  must  be  taken  to  insure  that  the  subgrade  is  thoroughly  solid 
and  it  must  not  wave  under  the  roller.  Material  ^ccavated  from 
the  subgrade  is  piled  along  the  aides  or  shoulders  to  form  earth 
abubnents  to  prevent  spreading  of  the  maoadun  when  it  is  rolled. 
Too  much  cste  and  refinement  cannot  be  dTen  to  the  subgrade 
or  foundation  for  the  macadam.  It  should  invariably  be  rolled 
to  a  true  firm  sorface,  dean  and  without  ruts  and  with  perfect 
erown.  There  will  then  be  no  waste  of  stone  or  churning  of  earth 
into  the  lower  course  to  weaken  the  macadam  and  the  tendency 
of  the  finished  road  to  form  holes  will  be  largely  avoided. 

Broken  Stone. — Trap  rock  is  the  best  road  stone  for  plain  mac- 
adam or  "waterbound"  macadam  construction.  It  is  frequently 
dedrable,  however,  to  use  local  stone  and  the  Office  of  Public 
Roads,  U.  S.  Department  of  Agriculture,  will  test  stone  samples 
from  any  locality  in  this  country  free  of  charge.  This  Office  has 
published  complete  tables  showing  the  relative  merits  of  nearly 
alt  road  stones.  Boad  stone  shotud  (1)  be  hard  enough  to  wear 
well,  (2)  so  tou^  that  the  roller  does  not  crush  it,  (3)  and  possess 
bonding  qualities  to  form  a  smooth  unyielding  surface.  Road 
stone  is  usually  placed  in  two  courses;  the  first  course  ordinarily 
ctmmsts  of  stones  varying  in  sise  from  3  to  1}  mchea  m  greatest 
fliameter.  The  softer  stones  may  be  somewhat  larger  than  the 
denser  or  tougher  materia.  Ordinarily  a  roller  cannot  compact 
more  than  6  inches  of  loose  stone  successfully  aad  it  is  customary 
for  the  first  course  to  be  rolled  separately.  The  stone  is  spread 
either  from  spreader  wagons  or  from  dumping  boards.  Care- 
leas  dumping  of  the  stone  directly  upon  the  subgrade  in  piles  will 
result  in  an  uneven  finished  surface.  The  first  course  is  sometimes 
called  the  no.  1  stone.  It  is  thoroughly  rolled  with  a  steam  roller 
until  walldng  does  not  loosen  the  stones.  Teams  hauling  stone 
over  the  sul^ade  should  guard  against  cuttine  ruts  or  churning 
the  stone  in  the  subgrade  soil.  Upon  the  rolled  first  course,  a 
■econd  course  of  stone  varying  in  size  from  H  to  ]  inches  in  diame- 
tw  is  placed  to  a  depth  of  about  3  to  6  inches  in  a  manner  ^milar 
to  the  first  course,  when  the  second  Course  stone  has  been  rolled 
until  its  surface  is  smooth  and  the  individual  stones  are  well  keyed 
together  and  no  creeping  or  wavering  appear  lief  ore  the  front  wheel 
of  the  roller,  the  bonding  process  commences. 

Carrful  Intpection. — ^Bonding  of  a  macadam  road  is  accomplished 
by  eompletety  filling  the  voids  in  the  broken  stone  with  fines  or 
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screenings  from  tbe  cnisber.  The  process  of  binding  or  bond- 
ing requires  the  greatest  care.  The  fines  or  screenings  or  stone 
dust  should  be  worked  in  the  road  gradually.  To  accomplish 
this,  the  screenings  are  spread  in  thin  successive  courses  with 
alternate  wetting  by  a  sprinkling  wagon  and  continuous  rolling. 
Care  should  be  taken  that  wagons  drawing  screenings  should 
not  cut  up  the  partially  built  road.  When  the  voids  are  com- 
pletely filled  mud  will  fiush  to  the  surface  in  front  of  the  roller 
and  tbe  bonding  is  complete.  If  the  macadam  is  well  bonded, 
the  road  is  now  strong  enough  to  withstand  the  kick  of  a  boot- 
beel. 

The  width  and  depth  of  macadamised  surfaces  are  governed  by 
local  conditions.  A  one-way  road  may  be  as  narrow  as  8  feet. 
The  general  practice  is  to  build  macadam  surface  from  14  to  IS 
feet  in  width.  The  thicknese  of  the  macadam  surface  is  determined 
somewhat  by  tbe  traffic  conditions  and  vuies  from  fi  to  8  inches 
when  complete.  Loose  broken  stone  is  usually  estimated  to  con- 
solidate from  one^ourth  to  one-third  imder  rolling. 

A  newly  built  or  green  macadam  road  will  sometimes  immedi- 
ately show  tendency  to  ravel  particularly  if  the  second  course  etona 
is  trap  rock.  This  raveling  usually  cures  itself  but  if  it  continued, 
removal  of  the  larger  loose  stones  and  additional  rolling  may  be 
necessary. 

Qualities  of  Macadam  Road  Material 

"Uniform  specifications  for  crushed  stone  for  macadam  con- 
struction are  in  a  measure  impracticable,  owing  to  the  necessity 
of  meeting  local  conditions  in  the  selection  of  the  stone.  The 
following  table,  showing  maximum  and  minimum  results  of  testa 
made  by  the  U.S.  Office  of  Public  Roads  on  rock  samples,  embracing 
a  large  number  of  specimens  of  stoue  from  various  sections  of  the 
country,  will  afford  the  engineer  an  intelligent  idea  aa  to  the 
standftrda  to  which  stone  should  conform  in  order  to  be  usable." 

Bltumlnoiia  Macadam  Roads 

The  term  "bituminous  macadam""  was  introduced  about  the 
year  1906  to  designate  a  macadam  road,  for  which  some  form  of 
bituminous  material  was  used  as  a  binding  agent  and  to  form  a 

"In  justice  to  those  who  olftim  that  the  term  "Bituminoua  Maoadam" 
should  be  used  in  a  much  more  restricted  sense  the  following  definition 
from  the  Report  of  the  Sub-Committee  on  Bituminous  Paving  Namenola- 
ttire  of  the  American  Society  of  Municipal  Improvements  is  given. 

(3)  Bituminoua  maeadani  is  a  pavement  consisting  priocipall  J  ofcruabed 
atone  ai  d  retains  ita  integrity  of  structure  mainly  by  tbe  mutuid  support  of 
the  various  particlea  of  stone^  aided  bv  the  ali^t  bonding  value  of  the  fine 
mineral  matter  in  ita  composition,  ana  which  is  proteeted  from  aurfaee  dis- 
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EXPLANATION     OF     RESULTS     GIVEN     IN     TABLE 

RBBIBTANCE   TO   WBAR 

K««iatwie«  to  wear  U  a  apecUl  property  in  a  rock,  and  although  it  de- 
pends to  a  Urge  ezteat  upon  both  the  hardness  and  the  toughneM  of  the 
rock  it  is  not  an  abioluta  function  of  thMs  oualitiea. 

The  per  oent  of  wear  in  the  table  nfmt  to  the  diut  and  detritus  below 
one-eiitMnth  of  an  inoh  in  siie  worn  oS  in  the  abrasion  teat,  l^e  test  ia 
madein  the  following  manner  :EleTen pounds  (5  kg.)  of  broken  rook  between 
H  and  2i  inohea  in  sue,  60  pieces  if  poesible,  are  placed  in  a  castiron  cylin- 
der mounted  diagonallj  on  a  shaft  and  slowly  revolved  10,000  Umss. 

The  French  cc«fficient  of  wear  is  obtained  by  dividing  40  by  the  per 
cent  of  wear.  Thus  a  rock  showing  4  per  cent  of  wear  has  a  Frenoh  co- 
efBcient  of  wear  of  10.  The  French  engineers,  who  were  the  first  to  under- 
take road-material  tests,  adopted  this  method  of  recording  renulta.  They 
found  that  their  best-wearing  rocks  gave  a  coefficient  equal  to  about  20. 
The  number  20  was  therefore  adopted  as  a  standard  of  excellence.  In 
interpreting  the  results  of  this  teat  a  coefficient  of  wear  below  8  is  called 
low;  from  8  to  13,  medium)  from  14  to  20,  high;  and  above  20,  very  high. 
Roeu  of  very  high  resistance  to  wear  are  suited  only  for  heavy  traffic. 


By  hardness  is  meant  the  reeistance  of  a  rock  to  the  grinding  action 
of  an  abrasive  agent  like  sand,  and  it  is  tested  as  follows: 

A  core  I  inch  in  diameter,  cut  from  the  solid  rock,  ia  faced  off  and  sub- 
jected to  the  grinding  action  of  sand  fed  upon  a  revolving  steel  disk  against 
which  the  test  piece  is  held  with  a  standard  pressure.  When  the  disk  haa 
made  1,000  revolutions  the  loss  in  weight  of  the  sample  is  determined.  In 
order  to  report  these  results  on  a  definite  scale  which  will  be  convenient 
the  methoa  has  been  adopted  of  subtractine  one-third  of  the  resulting 
loss  in  weight  in  grains  from  ^.  Thus  a  rock  losing  6  grams  has  a  hard- 
ness of  20—6/3,  or  IS.  Experience  has  shown  this  to  oe  the  most  con- 
venient Bcate  for  reporting  reeults-  The  results  of  this  test  are  inter- 
preted ss  follows:  Below  14,  rocks  are  called  soft;  from  14  to  17,  medium; 
above  17,  hard. 

TODOBNEaa 

By  toughness  is  meant  the  reaistance  a  rock  offers  to  fracture  under 
impact;  such,  for  instance,  as  the  striking  blow  given  by  a  shod  horse. 
This  property  is  tested  in  a  specially  designed  machine  built  on  the  pile- 
driver  principle,  by  which  a  standard  weight  is  dropped  upon  a  specially 
prepared  test  piece  until  it  breaks.  The  height  in  centimeters  of  the 
blow  which  causes  the  rupture  of  the  test  piece  is  used  to  represent  the 
toughness  of  the  specimen.  Results  of  this  test  are  interpreted  ao  that 
those  rocks  which  run  below  13  are  called  low;  from  13  to  10,  medium; 
and  above  19,  high. 

aKUKNTtNa  VALUE 

By  cementing  value  ia  meant  the  bindina;  power  of  the  road  material. 
Some  rock  du3t«  possess  the  quality  of  packing  to  a  smooth,  unpervious 
mass  of  considerable  tenacitv,  while  others  entirely  lack  this  quality. 
Cementing  value  should  not  be  confused  with  the  property  possessed  by 
Portland  cement,  which  causes  it  to  set  into  a  hard,  stone-hke  mass  when 
mixed  with  water.    The  cementation  test  is  made  as  follows: 

The  rock  sample  is  ground  in  an  iron  ball  mill  with  sufficient  water  to 
form  a  stiff,  fine-grained  paste.  From  the  paste  small  briquettes  1  inch 
(26  mm.)  in  diameter  and  1  inch  high  are  molded  under  pressure.  After 
thorough  drying  the  briquettes  are  trated  under  the  impact  of  a  small 
hammer  which  strikes  a  series  of  standard  blowa.  The  number  of  blows 
required  to  destroy  the  briquette  ia  taken  as  a  measure  of  the  cementing 
value  of  the  dust.  Some  rock  dusts,  when  thoroughly  dried  into  compaot 
masses,  immediately  slake  or  disinte^ate  when  immersed  in  water.  It  is 
considered  that  the  tendency  to  act  in  this  way  is  not  a  desirable  charac- 
teristic of  a  road  material,  as  it  would  lead  to  muddy  conditions  on  the  road 
surface  after  rains.  The  test  is  interpreted  so  that  cementing  values  below 
10  are  called  low;  from  10  to  25,  fair;  from  26  to  75,  good;  from  76  to  100, 
very  good;  and  above  100,  eicelleot. 

r  pzR  CUBIC  FOOT 


The  weight  per  cubic  foot  refers  to  the  weight  of  the  material  ii 
ferro  of  a  solid  and  not  as  broken  stone. 
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surface  coat.  The  desirability  of  cbanging  from  the  original  type 
of  what  is  now  called  "waterbound  macadam  "was  brought  about 
imquestionably  by  the  action  of  increaaing  automobile  traffic. 
When  the  presence  of  automobiles  of  various  types  and  speeds 
became  general  on  macadam  roads,  it  was  found  (1)  that  more  or 
less  dust  was  raised  from  the  surface  by  the  passing  automobile 
and  that  this  dust  usually  was  carried  away  from  the  road;  (2) 
that  the  surface  of  the  dry  macadam  road  soon  raveled  and  in  the 
worst  conditions  completely  disintegrated;  (3)  that  it  was  too 
expensive  to  water  macadam  roads  sufficiently  to  prevent  the  forma- 
tion of  dust  and  the  consequent  destructive  effect  of  ezcesuve 
automobile  traffic. 

A  bituminous  macadam  road  does  not  differ  from  the  original 
macadam  construction  until  the  process  of  binding  begins.  It 
has  been  found,  however,  that  the  former  desirable  qualities  in  road 
stones,  such  as  hardness,  toughness,  and  cementing  qualities,  do 
□ot  play  BO  important  a  rdle  as  fonnerly  when  the  atone  in  question 
is  to  be  treated  with  bituminous  material.  If  we  assume  then  the 
construction  of  a  macadam  road  to  have  progressed  through  ths 
stages  of  proper  drainage,  grading  and  consolidation  of  the  sub- 
grade,  we  then  place  the  first  course  of  Ko.  1  stone  upon  the  rolled 
subgrade,  as  formerly.  This  no.  1  stone  is  still  laid  in  the  same 
standanl  sizes  ranging  from  2^  to  1}  inches  in  diameter.  After 
this  course  has  been  thoroughly  rolled  to  consolidated  thickness, 
say  from  3  to  5  inches,  the  no.  2  course  is  than  applied.  There 
are  two  well  defined  methods  for  applying  this  course. 

Mixing  Method. — No.  2  stone  varying  in  diameter  from  1\  to 
\  inch  is  mixed  with  sufficient  quantity  of  bitiuninous  material 
to  thoroughly  coat  all  the  pieces.  This  may  be  done  by  hand 
labor  upon  a  mixing  board,  or  by  machinery.  The  practice  of 
umng  mixii^  machmes  sinular  to  concrete  mixers  is  increasing 
and  with  the  better  types  of  machines  results  are  satisfactory  and 
the  cost  is  reduc<Ml.     Practice  has  shown  that  it  requires  in  the 

tDrbftncefl  b7  an  upper  bonding  layer  of  bituminmu  material.  It  is  a  ono- 
layer  pavement  and  there  is  no  definite  distinction  to  be  mode  between  the 
wearing  lurfue  and  the  base,  oe  in  their  nature  the^  must  be  knit  together 
in  one  etrueture.  Prooticolly  all  the  horisontal  stability,  as  well  aa  vertical 
■npport,  ifl  from  the  macadajn  base.  The  pavement  may  be  produced  by 
adding  the  bituminous  top  to  the  macadam  base  by  either  the  penetration 
method  or  the  mixing  method.  In  the  former  the  Ditumen  is  applied  in  a 
liquid  state  and  a  top  dressing  of  eCone  cr  sand  is  spread  over  the  surface 
and  thoroughly  rolled.  In  the  latter  the  bitumen  ts  mixed  with  the  mineral, 
eoosisting  of  oomparatively  fine  stone  or  sand,  or  a  mixture  of  both,  and 
forced  into  the  macadam  body  of  the  pavement  by  rolling.  In  either  case, 
whether  the  [Knetration  or  mixing  method  is  followed,  tne  macadam  base 
must  be  specisUjr  prepared,  with  voids  in  the  upper  portion  into  which 
the  bitumen  or  bituminous  mixture  penetrate*  leanng  a  coating  of  the  da- 
sired  thicknees  over  the  surface. 
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neighborhood  of  1}  gftllou  of  bituminous  material  per  squue 
yard  of  finisbed  sunaoe,  so  that  if  a  second  course  were  spread 
3  inches  thidc  loose,  a  cubic  ynrd  of  stone  would  require  about 
18  gallons  of  bituminous  material.  After  the  coated  stone  has 
been  put  in  place,  a  thin  layer  of  clean,  sharp  fines  (from  which 
the  beet  practice  demands  the  removal  of  the  dust)  is  spread 
lightly  and  the  oourae  is  then  rolled  with  a  steam  roller.  Wher- 
ever an  excess  of  bitumen  appears  on  the  surface,  more  finea 
should  be  added  and  rolled.  After  rolling  is  completed,  idl  sm^ 
plus  fines  and  dust  should  be  swept  from  the  surface.  A  seal 
coat  or  paint  ooat  or  finishing  ooat  of  bituminous  material  to 
insure  waterpnwfin^  and  complete  filling  of  the  voids  is  now 
applied.  This  oonsisto  of  a  uniform  application  of  about  one- 
half  gallon  to  the  square  yard  of  surface.  Screenings  or  finee 
are  again  applied  and  the  toad  may  or  may  not  be  rolled. 

Pmetration  Method, — ^By  the  penetration  method,  the  second 
W  no.  2  course  of  stone  is  put  in  place  and  partly  rolled  with  a 
iteam  roller.  The  bituminous  material  is  then  applied  ather  by 
hand  from  pouring  pots  or  by  some  nuidified  hose  nonle  leading 
from  a  tank  cart  or  by  a  mechanical  distributor.  Material  for 
hand  spreading  is  usually  brou^t  to  the  job  in  barrds ^  when  a  tank 
oartia  used.itiseeoeraUy  filled  fnHna  tank  carat  tbesiding.  Bitu- 
minous materiiU  is  heated  usually  by  steam  from  a  steam  roller, 
but  when  hand  pots  are  used,  the  material  is  heated  with  kettles 
over  fires.  The  application  is  about  1^  gallons  to  the  sqtuu« 
yard  and  the  object  is  to  penetrate  the  second  course  to  a  consider- 
able depth.  It  is  now  considered  good  practice  to  apply  the  bitu- 
minous material  under  pressure  from  a  hose  fitted  witii  a  proper 
nozsle  to  spread  the  material  in  a  finely  subdivided  stream,  or 
spray.  The  object  is  to  secure  better  penetration  and  more  uni- 
form distribution  over  the  road  stones.  After  the  distribution  of 
bituminous  material,  a  light  coating  of  sharp,  clean  fines  or  screen- 
ings or  sometimes  sand  or  clean  gravel  is  applied  and  rolUng  pro- 
gresses. A  paint  coat  of  about  one-half  gallon  to  the  square  yard 
is  usually  applied,  followed  by  a  coat  <^  screenings  to  complete 
the  construction. 

The  above  description  preerate  a  bold  outline  of  bituminous 
ocmsteuction  and  it  most  be  understood  that  various  modificattoos 
in  processes  are  practiced,  e.g.,  the  no.  1  course  may  be  bound 
with  screenings  or  no.  2  course  may  also  be  partly  bound  with 
screenings,  even  with  the  use  of  a  sprinkler  and  subsequent  drying 
of  the  road.  Some  engineers  prefer  to  apply  the  stone  without 
screenii^  into  separate  sixes  with  the  object  of  securing  the  reduc- 
tion of  t£e  voids  by  the  use  of  crusher  run  stone.  Other  engineers 
have  seen  fit  to  use  no.  1  stone  as  the  second  oouree.  It  is  clearly 
evident  that  the  final  standardiiatioQ  of  bituminous  constnietion 
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hM  not  yst  been  reached.  In  round  fipires,  the  cost  of  bttumt- 
DOua  mftTM/^iw  nnu  about  25  to  40  ceata  per  square  yard  in 
exoesB  of  ordinary  "waterbound"  macadam. 

Some  en^neers  contend  that  an  ordinary  plain  macadam  con- 
ttnietion,  followed  by  a  thorough  paint  coat,  u  the  most  desirable 
fonn,  but  this  is  essentially  surface  treatment. 

A  system  introduced  in  England  by  Arthur  Gladwellj  now  known 
as  the  Qladwell  system  of  bituminous  road  construction,  re<juires 
the  spreading  of  a  mixture  of  sand  and  bituminous  material  or 
fines  and  bituminous  material  over  the  top  of  the  no.  1  or  first 
course  of  macadam  followed  by  a  no.  2  course  of  clean,  dry  stone 
and  a  second  layer  of  mixed  fines  and  bituminous  material.  The 
three  layers  are  then  rolled  with  a  steam  roller.  The  objeet  of  this 
form  of  constructim  is  to  secure  a  through  filling  of  the  second 
eoune  of  stone  by  the  mixture  of  fines  and  bituminous  material 
from  both  above  and  below. 

Tbrou^out  this  description  the  term  "trituminous  material" 
has  been  used  as  a  ^eric  term  and  should  be  read  to  include  all 
tonns  of  artificial  binders  which  are  in  common  use. 

The  detuls  of  the  management  of  bituminous  material  are 
eztremely  important.  It  is  known  that  a  proper  selection  of  the 
tntuminous  bmder  is  vital  to  the  succees  of  construction.  Standard 
speeifications  f«-  bituminous  material  are  not  yet  in  complete 
agreonent.  There  are  certain  chemical  teats  which  it  is  known 
that  good  bituminous  material  should  satisfy.  It  is  quite  poesible 
that  these  chemicsl  tests  hare  not  yet  developed  final  form  and 
that  additional  physical  teets  should  be  introduced  to  enable  proper 
selection  of  material.  For  further  details  as  to  matter  of  pressure, 
temperature,  viscosity,  etc.,  the  reader  is  r^erred  to  articles  upon 
bituminous  road  materiab. 


SEPTEMBER,  I9I4 


llie  sat«rade  shall  be  coisidered  as  thai  portion  of  the  road 
upon  wbi^  the  first  course  of  broken  stone  is  to  be  laid.  The 
subffiule  shall  c<Hinat  of  good,  sound  earth  brought  to  the  proper 
elevation,  alignmoit,  and  croes-aection,  and  diaU  be  rolled  until 
firm  and  bard.  The  rolling  shall  be  dtme  with  a  roller  of  the 
macadam  type  wughing  not  tess  than  ten  (10)  ttHis  or  more  than 
fifteen  (15)  tona.    Should  earth  be  enoonnteied  which  will  not 
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compact  by  rolling,  so  as  to  be  finn  and  hard,  it  shall  be  removed 
and  suitable  material  put  in  its  place  and  that  portion  of  the 
subgrade  again  rolled.  When  the  rolling  is  completed,  the  sur- 
face of  the  Bubgrade  shall  conform  to  the  cross-section  shown  on 
the  plans  and  ^lall  have  the  proper  elevation  and  alij^mient  and 
shall  be  so  maintained  until  the  first  course  of  stone  is  in  place. 
If  tracks  or  ruts  are  formed  in  the  subgrade,  the  contractor  shall 
scaiify,  reshape  and  reroll  it. 

Preparation  of  subgrade  shall  be  paid  for  at  the  price  bid  per 
square  yard. 

CRUSHED   STONE 

The  crushed  stone  used  in  this  work  shall  be  newly  broken,  of 
uniform  quality  throughout  and  free  from  tailings,  slaty  and  flat 
fragments,  soft  or  di^tegrated  stone,  dirt  or  other  objectionable 
matter. 

The  following  desigoations  and  sizes  shall  obtain : 

Dtiat.  That  portion  of  the  product  of  the  crusher  which  will 
pass  through  a  screen  having  one-quarter  (J)  inch  circular  open- 
mgs. 

Chips.  That  portion  of  the  product  of  the  crusher  which  will 
be  retained  on  a  screen  having  one-quarter  (J)  inch  circular  open- 
ings and  will  pass  through  a  screen  having  one  (1)  inch  circular 
openings. 

Screenings.  That  portion  of  the  product  of  the  crusher  which 
will  pass  through  a  screen  having  one  (1)  inch  circular  openings, 
including  the  dust  of  fracture. 

No.  S  Stone.  That  portion  of  the  product  of  the  crusher  which 
will  be  retained  on  a  screen  having  one  (1)  inch  circular  openings 
and  will  pass  through  a  screen  having  circular  openings  not  1^ 
than  two  (2)  inches  nor  greater  than  two  and  one-quarter  (2^) 
inches  in  diameter. 

No.  1  Stone.  That  portion  of  the  product  of  the  crusher  which 
will  be  retained  on  a  screen  having  circular  openings  not  less  than 
two  (2)  inches  nor  greater  than  two  and  one-quarter  (2J)  inches 
in  diameter,  and  will  pass  through  a  screen  having  circular  open- 
ings not  less  than  three  (3)  inches  nor  greater  than  three  and  one- 
half  (3^)  inches  in  diameter. 

A  sample  of  the  stone  when  subjected  to  the  hardness,  tough- 
ness and  abrasion  tests  as  described  in  IT.  S.  Office  of  Public 
Roads  Bulletin  No.  44,  shall  satisfactorily  meet  the  following  limit- 
ingvalues: 

Hardness,  not  less  than ;  toughness,  not  less  than 

;  and  per  cent  of  wear,  not  more  than . 

Bottom  courte.  The  bottom  course  shall  consist  of  a  single 
layer  of  No.  1  stone,  of  the  thickness,  when  compacted,  as  shown 
on  the  plans,  and  shall  be  spread  so  that  after  being  ^oroughly 
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ctHnpacted  with  a  road  roller,  of  th«  macadam  type,  its  surfac* 
will  be  paralled  to  and  uniformly  below  the  finished  road  surface 
by  an  amount  equal  to  the  thickness  of  the  wearing  course.  When 
the  bottom  course  has  been  thoroughly  rolled,  the  voids  between 
the  stone  shall  be  filled  with  stone  screenings  or  coarse  saud.  Iq 
no  ease,  however,  shall  such  an  amount  of  screenings  or  sand  be 
used  as  to  fill  the  bottom  course  to  within  lees  than  one-half  inch 
of  its  surface.' 

Second  course.  The  second  course  shall  consist  of  a  layer  of 
No.  2  stone  evenly  sproul  over  the  bott<HQ  course  to  a  depth  of 
three  inches,  loose  measurement.  This  course  shall  be  dry  rolled 
until  the  fragments  of  stone  are  well  keyed  together  and  the  sur- 
face conforms  to  the  cross-aection  shown  in  the  plans.  In  order 
to  allow  peoetration  of  the  hot  bituminous  binder  applied  in  the 
manner  hereinafter  specified,  the  surface  of  this  course  shall  be 
open  and  porous. 

In  the  event  that  any  course  of  stone  sh^  have  become  rutted 
or  loosened  by  travel  before  the  apphcation  of  the  next  succeed- 
ing course,  the  contractor  shall  restore  said  course  of  stone  to  its 
proper  cross-section  with  such  materials  and  in  such  manner  as 
the  engineer  shall  direct. 

Bitumiruma  binder.  The  bituminous  binder  shall  conform  to 
the  specification  for  such  material.*  Sufficient  and  approved  fa- 
cilities  for  -delivering  and  heating  the  binder  shall  be  provided. 
It  shall  be  maintained  within  a  temperature  range  of  250°  F.  to 
300°  F.  for  tar  products,  and  300°  F.  to  350°  F.  for  fluxed  native 
and  oil-asphalt  products. 

First  application  of  bituminous  binder.  The  hot  bituminous 
binder  shall  be  uniformly  distributed  over  the  second  course  at 
the  rate  of  1^  gallons  to  the  square  yard,  by  either  pouring  from 
approved  pounng  pots  or  applied  under  pressure  from  a  tank 
WE^n  equipped  with  hose  and  nozzle  of  a  type  approved  by  the 
engineer.  Immediately  i^ter  this  application,  clean  stone  chips 
sh&tl  be  spread  over  ^e  surface  in  su£ficient  quantities  to  just 

'  Worn  tnKcAcUm  which  is  to  be  reeurfaoed  with  bituminouB  macadam 
ah^  fint  be  eleuied  of  all  looee  dirt  and  foreign  matter,  and  then  scarified 
to  a  depth  of  three  (3)  iDcbee.  The  tooeeaed  material  shall  be  harrowed 
and  resnaped  to  the  proper  crown  by  the  use  of  a  road  machine  or  rakes, 
and  sufficient  new  No.  1  stone  shall  be  added  to  yield,  when  compacted,  a 
bottom  coune  of  the  required  tiuckoesB.  At  the  sides  shall  be  formed 
■boutden  of  well  rolled  macadam,  gravel,  or  earth,  not  less  than  three  (3) 
feet  in  width. 

■  Climatic  conditions,  volume  and  character  of  traffic,  kind  of  stone 
used  and  availability,  are  important  factors  to  be  considered  in  the  proper 
selection  of  bituminous  materials.  Since  any  of  these  factors  may  vary 
greatly  in  different  aectiona  of  the  country,  it  is  inadvisable  to  include  a 
general  specification  for  the  bituminous  material.  Proper  specifications 
will  be  furnished  upon  request  if  information  relative  to  the  above  meu- 
tioned  factors  ie  given. 
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eaaxpietiiy  fill  the  mrfMe  TOidg,  after  whieh  the  oomse  tiba&  ba 
^rouj^y  rolled.  When  the  rollii^  is  completed,  any  Borpliu 
chips  Bhall  be  swept  from  the  surface.  The  bitununoua  binder 
shaJl  be  applied  only  during  dry  weather,  and  the  sUme  of  the 
second  course  must  be  diy  and  clean  at  the  time  of  application. 

Seal  coai.  A  seal  coat  of  hot  bitiuninous  material  uioll  be  uni- 
formly distributed  as  above  described,  at  the  rate  of  one-half  (§) 
to  three-quarters  (J)  of  a  gallon  to  the  square  yard.  It  shall  be 
immediately  covered  with  a  layer  of  clean  stone  chips,  in  an 
amount  sufficient  to  take  up  all  exceee  bituminous  material,  and 
shall  then  be  thoroughly  rolled. 

Weaker.  No  bituminous  material  shall  be  applied  at  any  time 
when  the  air  temperature  is  below  60"  F.,  or  wnen  the  air  tem- 
perature within  the  preceding  twenty-four  hours  has  been  35°  F. 
or  lower. 

Specifications  for  Bltmnlnoua  Macadam— Mlilog  Method 
U.  S.  Offie*  oi  PvbUe  Roadt 

SUBQBADE   »AHE   A8   FOB   PENETRATION  ICBTHOD 

Upon  the  concrete  or  macadam  base  constructed  as  hereinbe- 
fore specified  shall  be  laid  a  wearing  surface  of  bituminous  mac- 
adam, aa  follows: 

MATEBIALB 

Crushed  stone.  The  crushed  stone  used  in  this  work  shall  be 
newly  broken,  of  uniform  quality  throu^out  and  free  from  tail- 
ings, slaty  and  flat  fragments,  soft  or  disintegrated  stone,  dirt,  or 
other  objectionable  matter. 

The  following  designations  and  sizes  shall  obtain: 

Three-quarter  (J)  inch  atone.  That  portion  of  the  product  (rf 
the  crusher  which  will  be  retained  on  a  screen  having  one-half 
(^)  or  five-eighths  (|]  inch  circular  openings,  and  wUl  pass  throng 
a  screen  having  one  and  one-eighth  (1|)  or  one  and  one-quarter 
(1})  inch  circular  openings. 

Chips.  That  portion  of  the  product  of  ttie  crusher  which  will 
pass  trough  a  screen  having  one-half  (1)  or  five-eighUia  ({)  inch 
circular  openings,  and  be  free  from  any  material  which  will  pass 
through  a  one-eighth  (J)  inch  screen.) 

Bituminous  binder.  The  bituminous  binder  shaU  conform 
to  the  specification  for  such  material.*  Sufficient  and  approved 
faciUties  for  delivering  and  heating  the  binder  shall  be  provided. 
It  shall  be  maintained  within  a  temperature  range  of  250"  F.  to 
300°  F.  for  tar  products,  and  300°  F.  to  350°  F.  for  fluxed  native 
and  oil-asphalt  products. 

■  Climstic  conditions,  volume  and  ch&r&eter  of  traffic,  kind  of  atone 
used  and  availability,  are  important  factora  to  be  oonaidered  is  the  proper 
■election  of  bituroinouB  materials.  Since  any  of  these  factors  may  vary 
gnatly  ia  different  Mctions  of  the  ooimtiy,  it  ia  ioiKlviB^le  to  include  a 
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Wearing  mrfaee.  The  wearing  surface  shall  consist  of  a  single 
layer  of  a  mixture  of  the  three-quarter  (f)  inch  stone  and  bitumi- 
noQS  mtierial,  above  described,  uniformly  spread  over  the  base 
to  a  thickness  of  not  lees  than  three  and  one-half  (3^)  inches  be- 
fore rolling. 

The  mixture  sliall  be  in  the  proportions  of  one  (1)  cubic  yard 
oi  stone  and  eighteen  (18)  to  twenty-one  (21)  gallons  of  the  bl- 
tomlnoue  material.  The  exact  amount  of  the  latter  will  be  deteiv 
QUDed  by  the  engineer  within  the  above  limite  and  the  amount 
80  determined  shall  be  used  by  the  contractor. 

The  stcHie  shall  be  heated  in  such  a  nuumer  that  no  part  of  it 
shall  have  a  temperature  h^er  than  2S0°  F.  or  lower  thtui  200°  F. 
To  the  heated  stone  shall  be  added  the  hot  bituminous  materia 
and  the  whole  thoroughly  mixed  until  the  entire  surface  of  eadi 
particle  of  stone  is  covered  with  the  bituminous  material. 

The  mixing  Aail  be  done  in  a  mechanical  mixer  so  designed, 
constructed  and  operated  that  it  will  dry  and  heat  the  stone  to  a 
temperature  of  250°  F.,  and  will  thorouf^ily  mix  this  heated  stone 
and  the  bituminous  material  without  in  any  manner  damaging  the 
latter  by  overheating. 

The  mixture  shall  be  transported  from  the  mixer  to  its  place  on 
the  road  in  wheelbarrows,  carts  or  wagons  and  dumped  upon 
dumping  boards,  from  which  it  shall  be  hoveled  into  place.  The 
temperature  of  the  mixture  at  the  time  of  spreading  snail  be  such 
that  it  may  be  readily  spread  in  a  layer  of  imiform  density  and 
thickness.  Lumps  ia&t  can  not  be  readily  broken  up  by  the 
n>reader  shall  be  rejected.  The  operation  of  transporting,  shov- 
ding  and  siveading  shall  be  so  conducted  that  it  shall  not  cause 
any  segregaticNa  of  any  part  of  the  mixture.  When  the  mixture 
has  bran  properly  spK»d,  it  riiall  be  thoroughly  compacted  by 
rtdling  wiUi  a  roller  weighing  not  leas  than  ten  (10)  tons  or  more 
than  fifteen  (15)  tons  and  heavy  ramming  at  platKS  inaccescdble 
to  the  roller.  All  of  the  mixture  shall  be  rolled  or  tamped  dur^ 
ing  ^e  same  day  that  it  is  laid. 

Seal  eoat.  To  the  well-rolled  surface  shall  be  applied  a  seal 
coat  of  bituminous  material  at  the  rate  of  from  one-half  ())  to 
three-quarters  (})  of  a  gallon  to  the  square  yard.  The  apphca- 
tioa  may  be  made  from  a  hose  connected  to  the  supply  tank  or 
by  approved  pouring  pots,  and  shall  be  evenly  broomed  over  the 
surface  if  necessary  to  obtain  a  uniform  distribution.  The  coated 
surface  shall  be  immediately  covered  with  a  layer  of  chips  of 
sufficient  ^ckness  to  take  up  all  excess  of  bitumen.  The  sur- 
face shall  thus  be  finished  by  thorough  rolling. 

■eneral  sperificfttion  for  tho  bituminoiu  mkteritJ.  Proper  apeafieatioiu 
will  be  furnished  n^>OD  request  if  informetion  rd&tive  to  the  abov*  meo- 
tioBed  fMton  ia  gtven. 
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Brick  Rowla 

Vitrified  paving  brick  have  been  in  use  in  this  country  a  little 
more  than  thirty-five  years  as  a  wearing  surface  for  streets  and 
highways.  In  their  early  history  little  attention  was  given  to  using 
them  in  the  most  advantageous  way,  either  as  to  durability  or  as 
to  the  posedble  satisfaction  in  their  use.  It  was  rather  a  commin- 
gling of  varied  ideas  with  a  good  material,  with  no  definite  realisa- 
tion of  what  is  really  possible  in  a  brick  street  constructed  under 
the  most  approved  methods  of  today. 

Vitrified  paving  brick  are  manufactured  from  fire  clays  and 
shales  which  are  found  in  various  regions  throughout  the  United 
States.  No  two  deposits  of  these  shales  or  days  are  exactly 
alike;  they  do  not  bum  alike  either  in  color  or  in  the  amount 
of  heat  required  to  bring  them  into  the  best  condition  adaptable 
for  their  use,  so  that  the  raw  material  must  receive  slightly 
different  treatment  at  each  of  the  factories.  On  this  account 
brick  of  difierent  manufacture  differ  in  appearance. 

A  brick  burned  sufficiently  to  develop  the  best  quality  from  any 
one  of  the  clays  and  shales  used  is  almost  impervious;  at  least  sui- 
fidently  so  that  the  amount  of  moisture  absorbed,  regardless  of 
temperature,  does  not  affect  the  brick  in  any  way. 

In  the  use  of  vitrified  brick  for  a  wearing  surface,  due  conmd- 
eration  must  be  given  to  the  amount  and  character  of  the  traffic 
in  determining  the  width  of  the  road  and  the  character  of  con- 
struction. The  amount  of  money  possible  to  expend  must  also 
have  due  weight.  The  available  local  materials  which  may  be 
used  in  the  construction  of  the  road  in  addition  to  the  brick,  must 
also  be  taken  carefully  Into  consideration.  For  example,  it  is 
necessary  to  determine  whether  concrete  shall  be  used  as  founda- 
tion, and,  if  so,  of  what  the  concrete  shall  con«st,  or  whether 
there  shall  be  any  artificial  foundation  at  all.  The  question  of 
whether  the  road  is  to  to  be  located  in  the  northern  portion  of  the 
country  subject  to  extreme  climatic  conditions  or  in  the  extreme 
south  where  low  temperature  need  not  be  guarded  agunst  is  of 
great  importance,  llie  question  of  drainage  also  enters  mate- 
rially into  the  problem. 

The  type  of  the  road  therefore  must  be  influenced  by  some  one 
or  more  or  even  all  of  the  foregoing,  as  every  feature  to  a  greater 
or  less  extent  bears  a  particular  relation  to  the  economy  of  the  road 
itself.  To  illustrate:  the  black  mucky  soil  of  somewhat  difficult 
drainage  of  northern  Illinois  where  practically  all  of  the  thorough- 
fares are  subject  to  a  traffic  of  numerous  and  heavily  loa&d 
vehicles,  and  subject  also  to  extremes  <^  low  temperature  and 
liable  to  consequent  damage  from  frost,  require  the  best  and  more 
expensive  type  of  roads.    In  and  about  the  Gulf  Ckwst  where  the 
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soil  for  the  moat  part  carries  a  large  proportios  of  staid  and  is  not 
subject  to  frost  action  economical  roads  can  be  built  without  any 
artificial  foundation  at  all  by  merely  preparing  the  grade  to  corre- 
spond with  that  of  the  finiebed  highway.  The  requirements  for 
these  two  types  of  roads  as  to  local  conditions  to  a  very  large 
degree  equfdizea  the  cost  in  respective  localities.  For  instance, 
in  northern  Illinois  the  brick  on  account  of  freight  rates  are 
slightly  less  in  cost  and  the  material,  such  as  gravel  and  broken 
stone,  which  enter  into  the  foundation  are  of  low  cost  so  that  a 
road  built  in  northern  Illinois  corresponds  in  price  to  the  road 
equally  adapted  to  conditions  found  in  the  South  and  this  state  of 
affairs  very  largely  obtains  throughout  the  country,  so  that  the 
cost  of  adaptable  types  is  not  materially  different. 

As  to  the  different  types  and  kinds  they  may  be  approximated 
aa  follows:  the  best  and  most  expensive  type  that  shall  meet  sever- 
est conditions  as  well  as  severest  traffic  must  be  made  with  a  care- 
fully drained  and  thoroughly  compacted  subgrade,  the  surface  of 
which  shall  be  made  to  exactly  conform  with  that  of  the  finished 
highway.  Upon  this  subgrade  must  be  placed  a  concrete  base 
finished  with  a  smooth  surface  and  from  4  to  6  inches  in  depth. 
On  this  base  a  compressed  sand  cushion  to  a  uniform  depth  of  two 
inches  is  placed.  Upon  this  2-inch  sand  cushion  must  be  placed  the 
brick  with  the  best  edge  up.  These  bricks  after  being  so  placed  must 
be  rolled  and  ironed  out  so  that  the  plane  presented  by  the  surface 
■ball  be  entirely  free  from  any  depressions.  Following  this  con- 
dition the  interstices  shall  be  completely  filled  with  a  mixture  in 
uniform  preparation  of  1  to  1  of  sand  and  portland  cement.  Pro- 
visions shall  also  be  made  along  either  curb  for  contraction  and  ex- 
pansion. The  detailsfor  installation  of  this  work  may  be  obtained 
from  the  National  Paving  Brick  Manufacturers  Association  by  a 
request  for  the  same  addressed  to  their  headquarters  in  Cleveland, 
Oluo.  The  cheapest  and  least  expen.sive  type  eliminates  from  the 
foregoing  the  foundation  of  concrete  and  even  cement  filler  so  that  a 
road  in  the  sandy  districts  can  be  made  based  upon  the  expenses 
of  the  brick,  the  curb  and  the  preparation  of  the  grade.  Inter- 
mediate conditions  necessarily  obtain  here  and  there  throughout 
the  country  where  with  good  judgment  economy  may  be  greatly 
subeerved  in  the  manner  and  method  of  building  with  due  con- 
sideratioQ  of  the  tr^c  to  which  the  roads  respectively  are  to  be 
subjected.  Let  it  be  thoroughly  understood  that  the  highest  and 
best  type  is  not  only  satisfactory  and  sanitary  but  of  the  sreatest 
durabibty.  However,  the  cheaper  type  is  ofttimes  advisable 
because  of  lower  first  cost  and  traffic  requirements.  The  main- 
tenance cost  of  a  well  constructed  brick  road  is  small  and  its  advo- 
cates clium  that  this  cost  is  negligible. 
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Standard  specifications  for  vitrified  brick  highways  may  be 
obtained  upon  application  to  the  National  Paving  Brick  Manu- 
faetuien  Anociattoo,  Ekipneers'  Building,  Cleveliuid,  Ohio. 

Cancr«t«  Road* 

Typea. — The  methods  of  constructioa  of  concrete  roads  divide 
them  into  one  course,  two  course  and  one  and  two  course  reinforced. 

AfofmoZs. — 1.  Portland  Cement.  The  cement  shall  meet  the 
requirements  of  the  United  States  govemm^it  for  Fortiand  cement 
or  of  the  standard  specificatJons  for  Portland  cemeni  of  the  Ameri- 
can Society  for  Testing  Materials. 

2.  Fine  A^regate.  Fine  aggr^ate  shall  consist  of  sand, 
crushed  stone  or  gravel  screenings,  graded  from  fine  to  coarse,  and 
paannf  when  dry  a  screen  of  i^ch  me^.  It  shaU  be  preferably 
of  nlicious  matorial,  clean,  free  ficon  scrft  particles  and  dust  (boui 
loose  and  occurring  as  a  coating  on  the  grains),  loam,  vegetable  ot 
other  deleterious  material ;  and  not  more  than  20  per  cent  shall  pass 
a  meve  having  50  meebes  per  lineal  mch,  and  not  more  than  5per  cent 
^lall  pass  a  sieve  having  100  meshes  per  lineal  inch.  Fine  aggre- 
gate shall  be  of  such  quality  that  mortfur  composed  of  one  part  Port- 
land cement  and  three  parts  fine  aggregate,  by  woght,  when  made 
into  briquettes,  will  show  a  tennle  strength  at  least  equal  to  the 
strength  of  1:3  mortaroftbesameconsstenc^iinade  with  the  same 
cement  and  Standard  Ottawa  Sand.  In  no  case  shall  fine  aggregate 
containing  frost  or  lumps  of  frozen  material  be  used. 

3.  Coarse  A^sregate.  Coarse  aggregate  shall  consist  of  stone 
or  gravel,  graded  in  sise,  retained  on  a  screen  of  i-inch  meah, 
and  passing  a  screen  of  1}  inches  mesh.  It  shall  be  clean,  bard, 
durable  and  free  from  all  deleterious  matter  and  shall  contain 
no  Bftft  flat,  or  elongated  particles.  In  no  case  shall  coarse  aggre- 
gate coatfuoing  frost  or  lumps  of  frosen  material  be  used. 

4.  Natural  Mhted  Aggr^^tes.  Natural  mixed  aggregates  shall 
not  be  used  as  they  come  from  depouts,  but  shall  be  screened  and 
remixed  to  agree  with  the  proportions  spedfied. 

5.  Water.  Water  shall  be  clean,  free  from  oil,  acid,  alkali,  or 
vegetable  matter. 

Eguipment. — In  addition  to  the  usual  equipment  needed  in  the 
preparation  of  the  sul^prade  or  foundation  for  all  types  or  roadways, 
there  will  be  required  for  the  construction  of  a  concrete  roadway 
a  good  concrete  mixer  of  the  batch  type  provided  with  traction 
power,  a  sufficient  amount  of  2-inch  lumber  capped  with  angle 
utins  or  steel  side  arms  for  side  forms,  wheel-barrows,  shovels,  the 
BTiiahing  and  Other  small  tools  owned  by  every  contractor  doing 
concrete  work  and  some  means  for  hauling  materials. 

On  large  work,  or  long  hauls  or  in  districts  where  men  and  teams 
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sraaearoe,  faauling  on  industrial  railwami,  and  with  traction  engines, 
and  motor  trucks  has  been  found  to  be  economical,  and  the  com- 
paratively large  amount  of  water  required  can  probably  be  beet 
attained  from  the  nearest  source  of  supply  t^  pumping  throiuji 
snail  metal  pipe  lines  with  small  gaaolme  engmes,  rather  than^? 
hauling  in  tuk  wagons  with  teams. 

Foundation. — ^The  subgrade  or  foundation  upon  which  oonerete 
is  to  be  laid  should  be  made  flat  and  tvot^t  to  a  firm  unyielding 
surface  by  rolling,  and  all  soft,  spongy  or  j^elding  spots  and  tM 
vegetable  or  permable  matter  should  be  entirely  removed  from 
the  subgrade  and  the  fmace  refilled  with  gravel,  broken  stone  or 
other  suitable  material.  Special  attention  should  be  paid  to 
dnunage  and  water  must  be  kept  from  reaching  the  foundation  by 
means  of  open  ditches  or  tile  or  French  draina,  provided  wiui 
smuLDie  outlets.  Uld  macadam  or  gravel  roadways  make  ideal 
foundation  upon  which  to  lay  concrete,  provided  the  same  are 
scarified  aoA  made  fiat  and  the  surface  sealed  with  cl^  or  loam  or 
other  material  thoroughly  wet  and  rolled,  which  will  prevent  the 
grout  from  the  concrete  running  into  the  sub-base  and  will  prevmt 
any  bond  betwerai  the  sub-base  and  the  pavement.  The  surface 
of  the  Bub4>ase  must  be  smooth  and  free  from  ail  irr^ularitjes. 

One-CovTBe  Roadway. — Upon  the  properly  prepared  subgrade 
concrete  should  be  deported  having  a  tbickiMSs  of  at  least  5  inches 
at  the  sides  and  7  inches  at  the  crown.  It  should  be  made  in  the 
proportion  of  at  least  one  bag  of  Portland  cement,  1}  cubic  feet  of 
fine  aggregate  and  3  cubic  feet  of  coarse  aggr^ate.  The  mixture 
should  be  of  such  consistency  as  to  settle  to  a  flattened  masa  and 
yet  cause  no  segregation  of  the  aggregate  and  the  surface  struck  off 
with  a  template  cut  to  the  proper  shape  of  the  road  and  running  on 
the  side  forma.  The  rough  places  left  after  the  use  of  the  template, 
should  be  smoothed  with  a  wooden  float. 

Two-Course  Roadway. — Upon  a  properly  prepared  subgrade 
should  be  laid  concrete  mixed  in  the  proportion  of  at  least  1  sack  of 
eement  to  not  more  than  2}  cubic  feet  of  fine  ^gr^ate  and  not 
more  than  4  cubic  feet  of  coarse  aggr^ate,  having  a  tMckness  of  at 
least  4  inches  at  the  aides  of  the  road  and  6  inches  at  the  crown. 
The  concrete  should  be  mbced  as  vet  as  is  practicable,  and  should 
be  placed  as  soon  after  mixing  as  possible  but  in  no  case  should  more 
than  thirty  minutes  elapse  between  the  mixing  and  the  placing  of 
the  concrete  base.  The  concrete  base  shotSd  be  deposited  in 
stripe  extending  across  the  full  width  of  the  area  paved  and  should 
be  brought  to  a  surface  the  thickness  of  the  wearing  surface  below 
the  finished  surface  of  the  roadway. 

Ilie  concrete  base  before  it  begms  to  harden  should  be  covered 
with  a  weariiw  course  at  least  2  inches  thick  composed  of  one  sack 
of  eement,  and  1  cubic  foot  of  suitable  fine  aggregate  to  li  feet 
of  ooarse  aggregate,  rangii^  in  size  from  i  incn  to  ]  indi. 
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The  wearing  course  should  be  placed  as  sooa  as  it  is  mixed  and  in 
no  case  should  more  than  forty-five  minutes  elapse  between  the 
mixii^  of  the  concrete  base  and  the  finishing  of  the  wearing  course. 

After  the  wearing  course  has  been  struck  off  with  a  template 
the  rough  places  should  be  smoothed  with  a  wooden  float. 

Protection. — The  concrete  shall  be  aprinkled  with  water  as  soon 
after  Sniahed  as  may  be  possible  without  pitting  the  surface.  It 
shall  be  kept  moist  inthismannerfor  at  least  10  days  duringwhich 
time  it  shall  be  protected  from  the  elements  by  covering  with 
canvas,  sand  or  earth.  No  travel  shall  be  allowed  upon  it  until 
the  concrete  is  14  days  old. 

JoinU. — To  provide  for  free  movement  of  the  concrete,  the  road 
should  be  laid  with  joints  of  J-inch  width  not  more  than  30  feet 
apart.  Such  joints  i^ould  be  vertical  and  eirtend  entirely  through 
the  concrete.  They  should  be  filled  with  tar  paper  or  tar  felt,  or  a 
a  waterproof  filler. 

Crown. — The  road  should  be  given  a  crown  at  the  center  of  at 
least  oae^undredth  and  not  more  than  one-seveaty-fifth  the  width 
of  the  road. 

Reinforced  Concrete  Pavement. — ^Wben  the  road  is  20  or  more 
feet  wide,  reinforcing  shall  be  used;  the  same  shall  consist  of  wire 
fabric  or  of  plain  or  deformed  steel  bars.  The  cross-sectional 
area  of  the  transverse  reinforcing  shall  amount  to  at  least  0.041 
square  inch  per  lineal  foot  of  length  of  roadway  measured  parallel 
to  the  axis  of  the  street.  The  cross-sectional  area  of  the  rein- 
forcing metal  running  parallel  to  the  center  line  of  the  pavement 
shall  amount  to  at  least  0.04  square  inch  per  foot  of  pavement 
width  and  the  cross  sectional  area  of  the  reinforcing  metal  which 
is  perpendicular  to  the  center  line  of  the  pavement  shall  amount 
to  at  least  0.05  square  inch  per  foot  of  pavement  length.  The 
reinforcing  shall  be  placed  2  inches  from  the  upper  surface  of 
the  pavement,  and  shall  be  lapped,  where  necessary,  sufficiently 
to  develop  the  full  strength  of  the  metal.  The  reinforcement 
Aail  extend  to  within  2  inches  of  all  joints  m  pavonent  and  under 
no  condition  shall  be  continuous  across  them. 

SpedflcadoDB  for  Cement 

Bulletin  No.  33,  issued  by  the  Bureau  of  Standards  of  ^e  U. 
S.  Department  of  Commerce,  contains  complete  Specifications 
for  Portland  Cement  approved  by  Inter-Departmental  Commit- 
tee, and  may  be  obtained  upon  application  to  the  director  of  that 
Bureau,  Washington,  D.  C. 

Aaphslt  Blocks  on  Country  Roads 

As  designed  and  manufactured  for  use  on  country  roads,  the 
asphalt  blocks  are  5  inches  wide,  12  inches  long,  and  2  inches  deep, 
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wvagb  about  eleven  pounds  each,  and  have  a  specific  gravity  of 
sbout  2.40. 

The  asphalt  block  was  developed  and  perfected  on  the  theory 
that  crushed  trap  rock,  on  account  of  its  preeminent  hardness  and 
inberent  grittiness,  made  the  best  known  material  for  a  roadway 
surface,  the  one  thing  needed  being  a  cement,  or  binding  material, 
to  keep  all  of  the  particles  permanently  in  place.  This  was  accom- 
plished by  the  use  of  an  asphaltic  cement  to  bind  together  the  prop- 
erly graded  particles  of  crushed  trap,  the  hot  mixture  being  cod- 
Bolidated  by  tremendous  pressure  into  blocks  so  dense  and  free  from 
voids  as  to  be  practically  non-absorbent.  In  the  asphalt  block, 
therefore,  we  have  an  asphaltic  concrete,  or  macadam,  mixed,  in 
exact  proportions,  at  a  great  central  plant,  under  conditions  insur- 
ing absolute  uniformity,  and  receiving  the  compression  necessary 
to  produce  a  dense  and  non-absorbent  material. 

Not  only  has  a  special  block  been  produced,  but  a  special  method 
of  construction  has  been  worked  out,  designed  to  utilize  what  ia 
left  of  the  worn  and  rutted  macadam  road  as  a  foundation  for  the 
blocks.  This  is  accomplished  by  scarifying  the  surface,  if  necessary, 
suing  up  the  deep  ruts,  rolling  with  a  heavy  steam  roller,  and  lay- 
ing upon  the  surface  of  the  old  macadam,  a  bed  of  cement  mortar 
about  I  inch  in  thickness,  to  serve  the  double  purpose  of  forming 
a  firm  unyielding  bed  for  the  blocks,  and  binding  them  securely 
to  the  macadam  foundation  underneath.  By  this  method  the 
material  used  in  the  original  construction  of  the  road  is  not  thrown 
away,  but  used  as  foundation  for  a  permanent  wearing  surface. 
Where  the  old  macadam  is  too  thin,  or  too  badly  worn  to  be  safely 
used  as  a  foundation,  it  will  be  nec^sary  to  lay  a  concrete  base, 
but  usually  there  is  broken  stone  enough  in  the  old  macadam  to 
supply  what  is  needed  for  laying  concrete. 

A  pavement  may  be  laid  of  any  desired  width,  contour,  grade, 
or  crown.     It  is  perfectly  feasible  to  pave  one-half  of  the  riMulway, 
or  only  a  narrow  strip  in  the  center,  and  extend  the  paved  area 
at  a  later  date  as  traffic  necessities  require,  or  as  appropriations 
become  available.    It  is  not  necessary  to  set  curbstones  or  head- 
ing stones  to   border   or  define    the 
paved  area,  since  a  row  of  stretcher 
blocks  held  firmly  in  place  by  a  shoulder 
of   mortar,  as  shown  in  the  sketch, 
answers    the   purpose  perfectly  and 
leaves   the   entire    roadway    surface 
smooth  and  uniform. 

A  good  example  of  this  construc- 
tion is  on  the  Albany  Post  Road,  through  the  villages  of  Hast- 
ii^s-on-Hudson,  North  Tarrytown  and  the  Town  of  Mount  Pleas- 
ant, N.  Y.,  and  on  the  Boston  Pont  Road  in  Pelham  Manor  and 
Rye,  N.  Y. 
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These  termo  are  quite  generally  confused  tind  are  often  used 
without  distinction.  The  essentuil  difference  in  practical  road 
work  is  one  of  size  or  quantity.  Lai^  repairs  may  be  reduced 
by  more  frequent  attention  to  small  repairs;  these  in  turn  by  still 
closer  attention  become  very  small  repturs  and  finally  by  a  system 
of  practically  constant  attention  develop  into  maintenance.  A 
well  maintained  road  surface,  therefore,  will  generally  require 
no  repairs  until  reconstruction  or  replacement  is  necessary. 
Sometimes  work  on  culverts,  bridges  and  the  renewal  of  shouldera 
after  heavy  rains  are  considered  repair. 

The  repair  of  gravel  and  earth  roads  is  well  ezpluned  in  the 
article  on  the  construction  of  the  same. 

To  distinguish  the  repair  of  macadam  roads  from  their  mainte- 
oance,  the  word  repfur  may  be  restricted  to  those  operations  com- 
monly called  resurfacing.  When  an  old  macadam  is  worn  so 
thin  or  becomes  so  full  of  chuck  holes  that  small  scattered  repurs 
are  insufficient  to  maintain  it,  it  is  usually  resurfaced;  the  period 
between  resurfacing  operations  on  a  large  number  of  roads  as 
reported  by  the  United  States  Office  of  Public  Roads  is  about 
6.5  years.  It  is  becoming  increasingly  common  to  resurface 
macadam  roads  with  some  form  of  bituminous  construction. 
If  the  old  macadam  surface  is  first  scarified  or  picked  up  with  the 
roller  or  by  band  labor,  and  considerable  new  stone  added,  the 
repur  operations  go  forward  from  this  point  as  in  bituminous 
macadam  construction.  When  no  bituminous  material  is  used 
in  macadam  road  repairs,  the  scarified  surface  is  brought  to  true 
crown  and  graded  by  the  addition  of  new  stone  and  thoroughly 
rolled  and  bonded  as  in  ordinary  macadam  road  construction. 
There  is  considerable  variation  m  the  method  and  amount  of 
scarifying  or  loosening  of  the  old  macadam  surface;  e.g.,  if  a  mac- 
adam  road  has  simply  developed  a  horse  track  or  worn  travelled 
way  for  a  width  of  6  to  8  feet  in  the  center,  the  road  is  sometimes 
repaired  by  thoroughly  sweeping  and  adding  sufficient  new  stone 
to  restore  the  crown  without  scarifying.  Sometimes  the  e^es 
only  of  a  macadam  roadway  are  scarified  or  picked  to  insure  a 
bond  of  new  stone  with  the  old  road  course.  Scarifying  or  picking 
up  of  the  old  road  surface  may  be  entirely  omitted  and  new  stone 
put  in  place  without  disturbing  the  road  crust.  This  should 
never  be  done  without  first  thoroughly  scouring  the  old  surface 
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wi^  stifF  brooma  and  flushing  with  hose,  if  posfflbte,  otherwise 
s  du8t  layer  will  be  preseat  and  no  bond  develops  between  the 
new  and  old  material.  Of  course,  if  a  hose  cannot  b«  had,  thoroi^ 
doumng  with  a  sprinkling  cart  will  suffice. 

Many  macadfun  roads  are  now  repaired  by  what  ia  known  as 
surface  treatment.  A  typical  example  of  this  proceas  is  as  follows: 
The  old  road  is  thoroughiy  cleaned  of  all  dust  and  refuse;  and  an 
sppticatioo  of  bituminous  material  is  made  on  the  road  of  from 
0.15  to  0.5  gaUons  to  the  square  yard  followed  by  a  uniform 
coating  of  screened  trap  rock,  gravel  or  coarse  sand.  The  mate- 
rial should  not  exceed  )  inch  in  greatest  diameter.  If  ruts  or  boles 
are  present,  they  should  be  brdught  up  to  a  true  surface  with 
additional  bitumen  and  coarse  screenings.  The  road  is  now 
rolled ;  another  appUcation  of  0.25gallon  to  the  square  yard  of  bitu- 
minous materia  is  made  and  the  Becond  course  of  screenings  ap- 
plied. Such  depressions  as  developed  are  of  course  Elled  with 
screenings  as  the  work  proceeds  and  a  sufficient  excess  of  bitumin- 
ous matmal  should  be  given  to  such  spots.  A  supply  of  surface 
screenings  should  be  left  along  the  road  when  such  repair  methods 
are  used  so  that  they  may  be  spread  subsequently  to  take  up  any 
excess  of  bituminous  material  that  develops  on  the  surface. 
Halatcnancft 

Undoubtedly  the  best  system  of  maintenance  for  all  roads  is 
that  which  provides  for  the  permanent  and  sometimes  continuous 
employment  of  skilled  laborers  who  have  charge  of  particular  sec- 
tions of  road,  or  who  may  be  assigned  to  any  part  of  the  county  or 
other  road  unit  where  there  is  work  most  needed.  Men  employed 
in  this  way  become  experts  in  their  particular  line  and  if  they  make 
mistakes  one  year  or  in  one  place,  they  are  apt  to  correct  them, 
whereas  under  the  labor  tax  sj'stem,  mistakes  are  often  repeated. 
If  one  man  is  employed  to  look  after  a  particular  stretch  of  road, 
he  will  leam  to  take  pride  and  interest  in  his  work. 

The  continuous  maintenance  system  has  been  adopted  in  this 
eountry  only  to  a  limited  extent.  It  has  been  used  by  the  Massa- 
chusetts highway  commission  for  several  years.  The  New  York 
State  highway  commission  introduced  it  in  the  year  1910  for  the 
maintenance  of  State  roads,  and  Allegheny  County,  Pennsylvania, 
employs  it  for  the  maintenance  of  about  100  miles  of  county  roads. 
The  office  of  Public  Roads  has  also  determined  its  effectiveness  on 
experimental  stretches. 

While  it  would  be  manifestly  impossible  to  adopt  the  continuous 
m^tenance  system  throughout  the  country  on  account  of  limited 
resources,  and  sparse  population,  still  there  are  many  places  where 
it  might  be  used  with  success.  It  would  be  difficult  to  find  a  county 
whic£  is  so  poor  that  it  could  not  afford  to  employ  continuously 
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eig^t  or  ten  lab<n«ra  and  three  or  four  teams  to  maJntrin  and 
repur  its  principal  roada.  That  such  a  {daa  would  be  mcve  effect- 
ive than  the  labor  tax  system  has  been  often  proved. 

Of  all  our  roads,  the  earth  roads  are  probably  the  moet  neglected. 
The  first  and  last  principle  in  the  nuuntenanee  of  earth  roads  is 
to  keep  the  road  well  drained.  Water  is  the  xreat  enemy  to  our 
clay  or  soil  roads,  and  must  be  removed  immediatdy,  or  mud 
results.  To  insure  good  drainage,  the  ditches  must  be  free  and  the 
smooth  crown  of  the  road  maintained.  For  this  purpose  the  split- 
log  drag,  or  an  equivalent  drag  ia  very  useful  and,  at  the  same  time, 
ineniensive.  The  drag  can  1^  used  on  a  sand-clay  road  or  gravel 
road  with  good  effect. 

The  following  points  govern  dragpng  on  earth,  gravel  or  sand- 
okay  roads;  The  drag  should  be  light,  and  should  be  hauled  over 
the  road  at  an  angle  of  about  45  d^rees  so  that  only  a  small  amount 
of  earth  is  pushed  to  the  center  of  the  road.  The  driver  may 
ride  on  the  drag  and  should  not  drive  faster  than  a  walk.  Some 
men  like  to  weight  the  drag  and  direct  it  by  handles  arranged  like 
plow  handles.  Dragging  should  b^n  on  the  side  of  the  road, 
and  the  return  made  on  the  oppomte  side.  Unless  a  road  is  al- 
ready in  good  condition,  it  should  be  draped  after  every  heavy 
nun,  when  the  mud  will  puddle  well,  and  still  not  adhere  to  the 
(^ag.  A  few  tripB  over  the  road  will  give  the  operator  a  clue  as 
to  die  proper  and  best  time  to  drs^.  If  a  road  is  dragged  im- 
mediately before  a  cold  spell,  it  will  freese  smooth. 

Always  drag  a  little  earth  toward  the  center  to  keep  the  slope 
of  the  crown  about  an  inch  to  the  foot.  If  the  drag  cute  too  mudi, 
shorten  the  hitch  or  change  the  weight  on  the  drag.  The  results 
from  dragging  are  obtained  only  by  repeated  opemtions.  A 
good  system  of  drawing  is  that  which  is  practiced  in  Kansas 
and  Iowa,  where  road  authorities  are  authorized  to  let  contracts 
to  fanners  for  dragging  the  roads  abutting  their  lands.  The 
coat  of  drawing  will  be  for  from  $0.75  to  $1.25  per  mile  per  com- 
plete dragging  of  several  trips.  The  cost  will  depend  on  the  width 
and  price  of  teams.  From  15  to  30  dr^gings  should  be  given  a 
road  the  first  year. 

It  is  impossible  sometimes  to  hold  a  road  of  soft  materia 
together  during  protracted  rains  and  especially  in  winter  when 
freezing  occurs  at  intervals;  but  conditions  will  be  greatly  im- 
proved by  the  construction  of  underdraina  in  cuts  along  side  hill 
sections  or  where  groundwater  shows  a  tendency  to  appear  on 
the  surface.  The  expense  of  subdralnage,  if  properly  installed, 
will  invariably  find  return  in  the  improved  state  oi  the  road  dur- 
ing wet  weather. 

With  reference  to  the  maintenance  of  macadam  roads,  it  is 
pertinent  to  state  at  the  outset  that  it  is  doubtful  practice  now 
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to  patch  macadftm  roads  without  uaing  some  form  of  artificial 
Innaer.  A  few  automobiles  a  day  passing  a  well  made  patcJi  will 
frequentiy  destroy  it.  There  are,  however,  roads  where  a  strictly 
Tn«<>i>Hftm  surface  must  be  maintained.  In  repairing  such  roads, 
tiie  stones  should  be  applied  only  after  the  depressions  have  been 
thoroughly  cleaned  with  stiff  brooms  and  it  is  desirable  to  pick  the 
edges  irith  hand  picks.  The  stones  should  be  thoroughly  wet, 
rammed  and  bound  with  fines.  An  essential  feature  of  all  stone 
road  r^Miir  is  to  have  a  supply  of  stone  and  binding  material  at 
firequent  intervals,  not  less  than  100  tons  to  the  mile.  Do  not 
attempt  to  patch  a  road  with  stone  greater  than  1}  inches  in 
tongeat  dimensions  and  tise  clean  screening.  Road  sweepings 
or  orgamo  matter  and  rubbish  must  never  be  used  to  bond  stone 
patches.  The  maintoiance  of  all  kinds  of  macadam  roads  wUl 
be  more  effective  if  such  roads  are  rolled  in  the  spring  with  a 
■team  roQei  when  ihe  frost  has  left  the  ground. 

Whwe  a  patoolman  bas  charge  of  waterbound  macadam  roads, 
be  should  take  advantage  ot  all  wet  weather  to  discover  depressions 
in  the  road  and  to  improve  drainage.  A  patrolman  should  also 
remove  all  loose  stones  as  they  are  particularly  injurious  to  auto- 
molnle  tires  and  to  tiie  road  used  b^  automobiles.  Such  stones 
■hould  be  collected  in  piles  of  sufficient  size  so  that  no  stone  is 
wasted.  An  important  item  of  maintenance  of  macadam  roads  is 
tbe  paring  of  the  shoulders  and  attention  to  weeds  and  sod  which 
encroach  on  tlw  roadway.  If  a  road  has  been  lined  and  graded  it 
should  be  poemble  to  out  weeds  sad  grass  on  the  shoulders  with  a 
moirioff  machine. 

"nie  unportance  ol  all  forms  of  maintenance  on  roads  is  becom- 
ing more  clearly  recc^nised.  It  is  an  administrative  problem. 
Where  pood  business  management  is  introduced,  success  follows. 
It  is  quite  possible  that  extensive  modem  roads  can  be  absolutely 
maintained  for  an  indefinite  period  if  they  are  given  the  proper 
•orface  treatment  at  necessary  intervals.  Frequently,  however, 
even  the  beet  constructed  road  depreciates  and  ultimately  requires 
rebuilding,  because  of  the  failure  to  properly  qrstematise  the  maJn- 
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DUST  PREVENTIVES 

TTntil  comparatively  recent  years,  the  macadam  road,  if  [Hoperly 
eonatructed  of  suitable  material,  was  theoretically  correct  and 
pcactically  sufficient  to  withstand  the  average  traffic  of  our  rural 
coomiunities.  It  was  dependent  for  its  bond  upon  the  dust  pro- 
duced by  traffic,  and  so  long  as  this  dust  remained  upon  the  road 
surface  to  be  washed  into  the  interstices  by  occasional  rains,  a  mac- 
adam road  gave  excellent  and  satisfactory  service.  With  the 
advent  of  modem  fast  motor  traffic,  however,  these  roads  becian  to 
deteriorate  rapidly,  since  the  rubber  tira  created  practically  no 
dust,  but  raised  such  as  there  was  and  allowed  it  to  be  carried  away 
from  the  surface.  This  displacement  not  only  robbed  the  road  of 
valuable  binding  material,  but  created  a  menace  to  the  health  and 
comfort  of  the  community.  The  need  for  a  remedysoon  became  of 
paramount  importance,  and  we  have  at  present  a  great  variety  of 
materials  for  the  purpose  of  laying  the  dust  and  thus  tending  to 
preserve  the  surface. 

Water  has  been,  of  course,  the  best  known  and  most  generally 
employed  dust  preventive.  It  effects  a  mechanical  bond  between 
the  particles  of  dust  and  rock,  and  with  certain  types  of  rock  it 
has  been  shown  to  develop  a  chemical  bond  by  hydrolyeing  some 
of  the  rock  components  with  the  formation  of  colloidal  cementing 
materials.  The  effect,  however,  is  only  temporary,  and  tmder 
heavy  motor  traffic,  in  dry  weather,  continual  sprinkling  is  neces- 
sary which  soon  becomes  an  expensive  item.  Sea  water  has  b^n 
trim  with  better  success,  owing  to  the  fact  that  oertuu  magnesium 
and  calcium  salts  contained  in  it  are  capable  of  retaining  moisture 
for  a  con^derable  length  of  time.  The  lai^e  amount  of  conunoa 
salt  also  contained  forms  an  objection  to  sea  water,  since  in  wet 
weather  it  leads  to  the  formation  of  a  salty  mud  which  is  injurious 
to  the  paint  and  iron  work  of  vehicles.  The  good  results  of  sea 
water  without  its  disadvantages  are  obtained  by  the  use  of  cal- 
cium chloride  which  is  obtained  as  a  comparatively  cheap  by-prod- 
uct in  the  manufacture  of  sods  by  the  ammonia  or  Solvay  proc- 
ess. This  material  was  formerly  applied  in  solution,  but  recently 
it  has  been  prepared  in  a  fine  granular  form  to  be  spread  over  the 
road  surface  in  a  thin  layer.  It  takes  up  water  immediately,  giving 
the  surface  a  damp  appearance,  and  proves  quite  efficient  where 
the  average  moisture  in  the  atmosphere  is  sufficient  to  feed  the 
■alt.  Otherwise,  an  occasional  light  sprinkling  with  water  is 
UU 
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y.  The  salt  is,  of  coune,  washed  away  by  repeated  raint 
and  must  be  replenished  from  time  to  time,  bo  that  the  cost  of  the 
treatment  ia  lai^y  dependent  upon  local  climatic  conditions. 

The  porpoM  of  the  above-mentioned  materials  has  been  essen- 
tially to  ratun  water  as  a  binding  agent  in  the  road  surface.  An- 
other by-product  which  of  itadf  contains  some  excellent  binding 
qaalitiee  is  ewnmercially  known  as  "Gtutrin."  It  u  a  concen- 
trated waste  sulphite  liquor  obtained  by  the  evaporation  and  treat- 
mmt  of  liauors  obtained  in  the  manufacture  <u  paper  from  wood 
polp  by  the  sulphite  procees.  When  diluted  with  water  and 
jtt>plied  to  the  surface  of  a  macadam  road,  it  effectively  reduces 
via  formation  of  dust,  and  produces  a  firm,  hard  surface.  The 
binding  matwial,  however,  is  soluble  in  watw,  and  the  treatment 
must  iie  repeated  during  a  season. 

The  mtate  molasses  or  "black  strap"  from  mpa  refineries  in 
oonjunotimi  with  milk  of  lime  has  also  been  used  m  surface  treat- 
muit,  and  this  ^t«b  some  pnunise  of  becoming  an  economicand 
•atisfaotory  material  in  lotnUties  where  it  can  be  obtained  cheaply. 
It  depends  for  its  binding  value  upon  the  formation  of  calcium 
1  thesui 


9s^  the  action  of  hme  on  the  sugar  contained  in  the  mo- 
lasses. These  are  tough,  sticky  subetances,  spari^ly  soluble  in 
water  and  possesning  conuderable  binding  value.  "Die  use  of  ttds 
material  is  at  present,  however,  an  experimental  iwopontion. 

The  greatest  development  in  the  preparation  of  dust  prevmtives 
has  beeo  made  in  the  utilisation  m  bituminous  products  such  as 
petroleums,  coal  tars  and  water^as  tars.  These  materials  were 
first  used  in  their  crude  state,  but  the  results  were  only  partially 
■atiafaotory,  so  that  now  we  have  to  deal  almost  entirely  with 
T^ned  products.  Practically  the  only  exceptions  to  this  state- 
mrat  are  tlie  reoentiy  exploited  Trinidad  oils,  which  consist  natui^ 
ally  of  a  light  volatile  fimd  carrying  a  large  amount  of  true  aaphal- 
tie  base,  and  some  of  the  more  fiuid  crude  California  petroleums 
which  are  ^  of  an  asphaltio  nature.  Artificial  products  in  many 
ways  resembling  the  Trinidad  oils  have  been  produced  by  fluxing 
and  cutting  back  some  of  the  oil  asphalts  with  volatile  dutillates. 
S<une  ncmasphaltic  petroleum  preparations  are  used  with  satisfac- 
tory results  as  dust  preventives  and  in  proportion  to  their  viscous 
at  adheore  quality,  make  the  fine  particles  of  dust  adhere  to  each 
other,  thereby  holding  the  powdered  top  dressing  in  a  moist  cush- 
ion in  the  center  of  the  road,  etmsequentiy  hoping  to  preserve 
Timwu^in  roadbeds  against  [Htting  <x  raveling. 

In  ordor  to  facilitate  the  i^^oation  of  petroleum  products, 
more  partieolariy  to  park  roads  and  suburban  streets,  emulsions 
have  been  i»epared  with  some  cheap  soap  as  the  emulsifying  agent. 
When  such  an  «nuldon  is  properly  compounded,  the  oil  becomes 
raadily  misdble  with  water  and  can  be  successfully  applied  from 
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an  ordinary  fprmklmg  cart.  Msoy  of  the  large  pTodumrs  now 
haxe  on  the  market  so-called  emulsified  oils  which  contain  a  inoper 
amount  of  soap  to  permit  of  their  b«ng  mixed  with  water  quite 
readily. 

Increasing  quantities  of  tan  which  are  obtained  as  l^-products 
from  our  gas  and  coke  industries,  are  being  used  for  the  manufac- 
ture of  dust  {M^ventivea  and  road  binders.  Low  carbon  coke 
oven  tars  and  water-gas  tors  or  miztores  of  ^e  two  when  iwoperiy 
refined  ue  the  most  desirable  of  this  type  of  product  for  cold  sur- 
face applications;  and  a  eonsidttsble  amount  of  work  la  being  done 
with  Itpit  tars  carrying  a  small  percentage  of  an  oil  asphalt  in  solu- 
tion. 

The  cold  aiqilioatim  of  aixy  of  the  types  of  petroleum  or  tar  prod- 
ucts may  be  made  when  the  material  is  sufficiently  fluid,  but  the 
more  viscous  products  must  be  heated.  In  either  case,  beet  reaults 
are  obtained  by  first  cleaning  and  repairing  the  road  surface,  after 
which  an  application  of  sufficient  material  to  uniformly  eoTN*  tb* 
surface  should  be  made.  Tbe  quite  common  mistake  of  flooding 
the  surface  and  permitting  large  quantities  of  material  to  go 
to  waste  m  the  ditches  should  be  guuded  against.  Wlmi 
posnble,  traffic  should  be  kept  off  the  niad  for  ten  or  twelve  hours 
to  allow  the  application  to  penetrate  tborou^y,  after  whieh  a 
light  coat  01  SUM  or  stone  sereenings  may  be  simad  over  it.  A 
treatment  of  this  character  not  only  keepedown  the  dust  for  some 
time  but,  when  a  proper  grade  of  materiiU  is  used,  forms  a  protect- 
ing mat  which  prevents  exoessiTe  wear  on  the  road  surface. 

A  clean,  practically  dosttess  surface  is  tbe  prime  requittte  for 
any  form  oi  successful  surface  treatment,  and  ni^ect  to  have  such 
a  properly  prepared  surface  is  too  frequently  responable  for  unsat- 
isfactory results.  The  surface  should  be  reasonably  clean  for  tiu 
ftI>plication  of  a  simide  dust  layer,  since  it  is  not  tbe  purposeof 
such  an  agent  to  lay  any  quantity  of  dust  which  may  be  present 
on  the  road,  but  rather  to  hold  the  products  of  wear  for  a  period 
after  the  application  has  bem  made. 
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HELP    the    CAUSE   of 
GOOD   ROADS 

HOW? 

By  Sending  $4.00  for  FIVE  COPIES  of  the 

GOOD  ROADS  YEAR  BOOK 

We  will  mail  theoi  DIRECT  to  one  or  more 
Addresses  at  this  Price,  POSTPAID. 
Single  Copy,  $1.00,  POSTPAID 

Engineers,  Manufacturers,  Contractors 
Street  and  Road  Officials 

Are  largely  represented  in  the  membership  of  the 

AMERICAN  HIGHWAY 
ASSOCIATION 


Orders  for  YEAR  BOOK  with  check  payable  to  Treasirer, 
and  application  for  membership  should  be  sent  to  the  Secre- 
tary at  Colorado  Building,  Washington,  D.  C,  accompanied 
by  remittance  of  $5.00,  paj'able  to  John  Burke,  Treasurer, 
for  annual  dues. 
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Tarite 

and 

Tarine 

Tar  road  materials  for  use  in  the  construction 
and  preservation  of  road  surfaces. 

MANUFACTURED  BV  THE 

AMERICAN    TAR    COMPANY 

201  DEVONSHIRE  ST.  BOSTON,  MASS. 

ALLENTOWN  PORTLAND  CEMENT 

THE  BRAND  THAT  CARRIES  THE  SAND 
UNIFORM 

FINENESS— STRENGTH— COLOR 

PROMPT  SHIPMENTS 
THE  ALLENTOWN  PORTLAND  CEMENT  CO. 

ALLENTOWN.  PA. 

Concrete  For  Permanence 
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TR 


ACTOR 
UCK 


DRAW  BAR  PULL 

2300-8U0O 

ACCORDING  TO  SPEED 


TIRE  TROUBLES  OF  ORDINARY  TRUCKS 


A  PRACTICAL  OUTFIT  FOR 

CONTRACTORS  AND  ROAD  BUILDERS 

USED  AS  A  TRUCK  OR  AS  A  TRACTOR  FOR 


ALLIS-CHALMERSMANUFACTURINGCOMPANY 

GENERAL  OFFICES;  MILWAUKEE,  WIS. 
OrncES  In  All  Principal  Cities 


BosTtoi.  Mass. 
BtirrAUi,  N.  Y. 
CUCACO,  lu. 
CtNOKKAIl,  O. 


DISTRICT  OFFICES:  (Address  Nearest  OrFiCE) 


ElPabo.Teus  New OtUAMS, La.  San  FuNasco.CA 

iMnAHAPOus,  Ind.  New  Ymi,  N,  Y.  Seaitli,  Wasb. 

KjUibas  City,  Ma  PamAriLTHiA,  Pa.  Tolido.O. 

Loi  Ahoelk,  Caut.  PirrsBuacB.  Pa. 

1  BuiiNtsi  Mm  TO  Canahiam  Au.is-CiiAiJiMi.LrD,.  Touonto.Okt.,  Cakada 
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"QUALITY  FIRST" 


Louisville  Cement  Co. 

InoiTponted 

325  W.  Main  Street 
Louisville,  Ky, 


OWL  CEMENT 


E.plajn  tht  SUPERIORITY  ol 

OWL  CEMENT 

ASK  THE  MAN  WHO  USES  IT 

aerniaii-ABcrliian  Porllud  Ceneal  Warki 

E.  L.  Coi,  Ganaral  Sales  A8«nt. 

Ui.l-S  MarquetCe  Bld«.,  Chkago. 
WoTlii:  lji  Sillc.  III. 
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"A  preduci  wilhout  a  petr" 

ou 


Best  Bloom 

Keystone  Copper  Bearing 
Galvanized  Sheets 

Recognized  highest  quality  and  best  known  gal- 
vanized sheets  manufactured.  Specially  adapted 

FOR  CULVERTS 

Flumei,  T«nki  and  all  formt  of  eipoied  sheet  metal  work.  Irreapec- 
live  of  (he  deiign  of  Culvert  you  lelect,  demand  (bat  the  material  uied 
be  Apollo  Beit  Bloom  Keyatone  Copper  Bearing  Galvanized  Sheet* 
and  lecure  maxitnum  lerviee.   Note  the  following  remarkable  £row(h: 


1911  -  ■ 
1913  ■  - 
19U    ■     - 

M  for  baokM.  "RerHoiK  Can>ar  I 


5.311  Tons 

74,495  Tons 

105,072  Tons 


pelican  Sheet^lin  Plate  Compaiff 


Oiinfa.  OndDiutl,  Dcm- 
Pk  DoHt  RupnHatulTw: 
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Remedy 
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AUSTIN  BROTHERS 

Engineers,  Manufacturers,  Contractors,  Distributors 

Steel,  Concrete  and  Pile  Bridges  and  Foundations; 
Structural  Steel  for  Buildings,    Fabricated   and 

Erected ; 
Corrugated,  Galvanized,  Rust-Resisting  SERVIS 
Metal  Tanks  and  Road  Culverts; 
Road  Building  Machinery,  Road  Drags,  Road 
Levelers  and  Equipment; 

Steam  and  Gasoline  Macadam  and  Tandem  Road 
and  Street  Rollers; 

Complete  Line  of  Street  Sweeping,  Sprinkling  and 
Maintaining  Machinery. 

Portable  All-Steel  Jail   Cages  for  Housing  County 
Convicts  while  on  road  work. 

ESTABLISHED  LINES,  URGE  STOCKS,  QUICK  SHIPMENTS 


AUSTIN   BROTHERS 

DALLAS,  TEXAS  ATLANTA,  GEORGIA 


Pays  You  the  Difference 

Do  not  hesitate  to  buy  a  Bufi  Iiiitmment 
because  it  is  allghtly  higher  in  price  than 
some  others.  It  has  to  be.  It  is  made 
that  way.  And  you  get  the  difference. 
In  the  instrument.     In  its  service. 


BUFF  &  BUFF  MFG.  CO. 

Milken  of  Flna  butnuBcnt*  for  CItU  BoAIUMn 
JaBttIca  Plain.  Boston,  Hon. 
1741  Monadnock,  BIk..  Chkato  H  Chmch  St..  N.  Y. 
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THE  AUSTIN-WESTERN  ROAD 
MACHINERY  CO. 

CHICAGO 

are  the  largest  builders  sud  builders  of  the  largest  line  of 
Road  Machinery  in  the  World 


Motor  Road  RoUctb 
Motor  Tandem  Rollers 
Horse  Road  Rollers 
Gyratory  Rock  Crushers 
Jaw  Rock  Cruriiers 
Elevating  Graders 
Road  Graders 
Street  Sweepers 


Wheeled  Scrapers 
Drag  Scrapers 
Road  Dr^s 
Road  Scarifiers 
Road  Plows 
Street  Sprinklers 
Road  Oilers 
Motor  Lawn  Mowers 


New  York  City 
Syracuse,  N.  Y. 
Atlanta,  Ga. 
Memphis,  Tenn. 
Columbus,  Ohio 
Milwaukee,  Wis. 


OUR  BRANCHES 

St.  Paul,  Minn. 
San  Francisoo,  Cal. 
Los  Alleles,  Cal. 
Salt  Lake  City,  Utah 
Portland,  Ok. 
Denver,  Colo. 
Dallas,  Texas 
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BAKER  ARMORED  JOINTS 


The  On'lv  Armored  Joint  That  Can  Be  Installed  To 
Perfect  Line  and  Grade 


The  Only  Armored  Joint  That  Can  Be  Installed  At 
A  Reasonable  Cost 


Are  Yotj  Familiar  With  All  The  New  Baker  Products 
AND  Methods? 


THE  R.  D.  BAKER  CO. 

184  GRISWOLD  ST.  DETROIT,  MICH. 
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The  Standard  of  Comparison 
for  Paving  and  Road  Materials 

To  claim  that  a  paving  or  road-building  material  is  as  good 
as  Trinidad  or  Bermudez  asphalt  is  considered  the  strongest 
endorsement  that  can  be  brought  forward. 

But  the  materials  for  which  this  claim  is  made  are  [usually 
new  and  untried,  and  year  after  year  one  "Just-as-good-as- 
lake-asphalt"  follows  another  into  oblivion. 

Trinidad       Bermudez       Trinidad 
Liquid  Road  Lake 

Asphalt         Asphalt 


Meanwhile  the  use  of  the  lake  asphalts  s<eadily  increases,  and  their 
portion  as  the  standard  materials  by  which  all  others  are  judged  ^s 
more  jfirmly  fi;ced  (1)  by  the  continued  good  service  of  natural  asphalt 
roads  and  pavements,  some  of  which,  though  30  years  old,  are  in  service 
today;  and  (2)  by  the  duplication  of  unfortunate  experience  with  artificial 
or  manufactured  asphalt. 

Engineers  and  officials  with  reputations  to  preserve,  and  taxpayers 
whose  money  is  to  be  spent  may  well  con^der  also  that  even  if  there 
was  any  material  for  paving  and  road-building  equaling  the  lake  asphalts 
in  stability,  dependability  and  long  life,  It  would  take  30  years  to 
prove  it. 


THE  BARBER  ASPHALT  PAVING 
COMPANY 

PHILADELPHIA  PENNSYLVANIA 
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In  Suburban  Development — 

Modern  suburban  real  estate  developments  require 
a  pavement  which  will  attract  property  owners.  It 
must  be  easy  to  build  at  a  reasonable  cost;  it  must  be 
capable  of  standing  the  stress  of  new  building  opera- 
tions; it  must  show  a  low  maintenance  cost  during  the 
development  of  the  property;  it  must  be  easy  of  repair 
after  openings  have  been  made  for  water,  gas  and  sewer 
connections;  and  it  must  be  satisfactory  to  the  property 
owners  through  a  long  series  of  years  after  the  property 
has  been  sold. 

Tarvia  pavements  meet  these  specifications. 

"Tarvia  X"  is  used  as  a  binder  in  the  construction 
of  macadam  roads. 

"Tarvia  A"  and  "Tarvia  B"  are  used  for  mainte- 
nance on  many  kinds  of  roads. 

Send  for  booklets  and  information  to  the  nearest 
Barrett  office. 

BARRETT  MANUFACTURING  COMPANY         ,^^ 

New  YoA         CUcuro         PhOiiMpliii         BoXon         St.  Loun        Kuuas  City      SMS^^ 

OevcIi'H  Cincinnsti  Minnainii]  Fitttbonh  Dctroii  •'^■JF 

Sdt  Like  aty  SctUle  Bfimingluin  ^"■^w 

THiPATEUONMra-Co.,  LlmLtcdillMinilTeaJ     Tonnta     Wmnlpert     Vincauver  Si.  Jnlin.N.  B. 
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Buffalo  Pitts  Rollers  "';;R'S"RlS;Er 

Their  record  for  efficiency  and  durability  is  unequaled 
Made  in  all  types  and  all  ar-ea  (or  all  purposes  2^  to  24  tons 

Buffalo  Steam    Roller  Company        "n!" 
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NATIONAL    PAVEMENT 

IS  COMPOSED  OF 

EARTH  AND  ASPHALT 


NATIONAL  PAVEMENT  LAID  ON  EARTH  BASE 

Earth  of  any  kind  is  utilized  by  reducing  it  to  a,  hot,  dry,  fiae  dust  and 
miidng  it  in  given  quantities  with  a  bituminous  binder.  The  binder  is 
completely  absorbed. 

National  Product  is  accepted  by  the  leading  Engineers,  Road 
Builders  and  Coniractors, 

"National  Pa'bemeni"  is  absolutely  uniform  throughout;  its  com- 
ponent parts  unite  as  one  and  cannot  be  separated. 

The  product  is  of  the  highest  quality  and  Indestraclible  in  character. 

"Notional"  is  as  Waterproof  as  rubber,  as  Dense  as  lead  nnd  as 
Noiseless  as  earth. 

Its  mnlleable  quality  is  unchanged  by  the  heat  in  summer,  or  the  cold  in 
winter. 

DiflTerent  from  all  other  pavements,  because  its  surface  will  not  fracture, 
hence  a  smooth  surface,  free  from  ruts  and  holes. 

Write  for  descriptive  booklet 

BITUMINIZED  ROAD  COMPANY 

KANSAS  CITY  MISSOURI 
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Where  Durability  Counts 


UNDERNEATH  the  ground,  where  there 
are  numberless  destructive  elements  con- 
stantly at  work,  and  where  it  is  of  the 
utmost  importance  to  preserve  the  integrity  of 

the  road-bed — there 


shows  its  superiority  even  more  than  in  any 
other  situation. 

It  has  been  in  continuous  service  under  ground 
under  pressure  for  more  than  250  years. 


Why  Experiment? 


ThefoUowing  makers  of  Cast  Iron  Pipe  are  independent 
of  each  other  and  competitors;  inquiries  may  be  sent 
to  any  or  all  c^  these  with  assurance  of  prompt  and 
fvU  response. 

American  Cast  Iron  Pipe  Co.  Glamorgan  Pipe  &  Foundry  Co. 

Birmingham,  Ala.  Lynchburg,  Va. 

James  B.  Clow  &  Sods  Lynchburg  Foundry  Co. 

Chicago,  111.  Lynchburg,  Va. 

Donaldson  Iron  Co.  MasBlllon  Iron  &  Steel  Co. 

Emaus,  Lehigh  Co.,  Pa.  Masslllon,  Ohio 

U.  S.  Cast  Iron  Pipe  &  Foundry  Co. 
Philadelphia,  Pa. 
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Concrete  Bridge,  Wendell,  Masp. 

Highway  Engineers 
Use   Corrugated    Bars 

because  they  have  double  the  bonding  value  and  twice  the  elastic  limit 
of  plain  or  twisted  bars.  A  concrete  bridge,  reinforced  with  Corrvgated 
Bars,  will  stand  greater  emergency  overloads  than  if  constructed  with 
any  other  type  of  reinforcement.  The  lugs  grip  and  hold,  preventing 
slipping  or  splitting  of  concrete. 

Corr-SIab  Bridges 

We  have  standardized  the  design  and  reinforcement  for  flat  slab 
bridges  so  that  no  detailing  is  required. 

The  engineer  sends  us  the  overall  length  and  width  of  the  bridge 
and  we  send  him  a  lump-sum  bid  on  the  reinforcement,  made  up  in  Corr- 
fiar  units  ready  to  place. 

These  units  are  the  most  efBcient  type  of  reinforcement  that  can  be 
used  in  concrete  work. 

By  thb  n-.eans  highway  engineers  all  over  the  country  have  used 
our  specialized  engineering  skill  and  experience  extending  over  24  years, 
and  are  able  to  secure  the  important  item  of  "Good  Bridges"  in  "Good 
Roads"  with  the  least  possible  effort. 

Send  for  designing  diagram  on  CorrSlab  Bridges 


EI  MUTUAL  LIFE  BUILDING.  Buffalo.  N.  Y. 


Corrugated  Bar  Co.,  S" 
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(concrete  Roads  pay 
for  themselves  in  the 

actual  increase  in  the  valne  of 
farming  land;  they  pay  for  them- 
selves in  the  saving  of  wear  and 
tear  on  vehicles;  they  pay  for 
themselves  in  time  saved  by  hauling 
larger  loads;  they  pay  for  them- 
selves by  enabling  the  farmer  to 
get  his  products  to  market  when 
prices  are  high;  and  their  ultimate 
cost  is  cheaper. 

CRESCENT  PORTLAND  CEMENT  CO. 

WAMPUM  PENNSYLVANIA 
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IVERNMENT  MODEL  ROADWAY-Cbevy  Chn«,  Mil. 


T^HE  section  of  the  government  model  roadway 
■*■  shown  in  the  photograph  is  paved  with  WIRE- 
CUT-LUG  BLOCKS.  It  represents  perfect  mono- 
lithic construction,  as  the  joints  between  the  brick  are 
completely  filled  with  cement  grout.  The  square  edges 
of  the  WIRE-CUT-LUG  BLOCK,  afford  a  surface  that 
is  even  and  smooth  but  not  slippery. 

Leading  paving  brick  manufacturers  reaching  every 
section  of  the  country  are  now  making  this  perfect  type 
of  paving  block. 

Our  engineering  corps  will  personally  show  you  how 
to  duplicate  this  excellent  construction.  Their  services 
are  freely  given  wherever  called  for. 

Dunn  Wire-Cut-Lug  Brick  Co. 

Conneaut,  Ohio 
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CONCRETE  FOR  PERMANENCE 

Concrete  roade  and  pavvinentB  h&ve  come  to  Bt&y.  Experts  on  road 
construction  advocate  concrete  unquEklifiedty  as  the  beet  type  of  road 
for  every  purpose.  The  experience  of  the  West  has  made  them  en- 
thusiastic, and  the  East  is  rapidly  failing  in  tine;  contractors  who 
were  unifamiliar  with  this  class  of  work  are  waking  up,  for  from  all 
points  of  the  compass  comes  nothing  but  praise. 

The  successful  construction  of  a  road  depends  upon  the  materials 
used,  and  those  who  do  the  work.  The  contractor  who  has  a  concrete 
road  to  build  can  dismiss  all  concern  from  his  mind  regarding  the 
cement  he  will  require  by  ordering  our  good  "old  reliable"  "GIANT," 
as  me  guarantee  it  to  be  the  equal  of  any  brand  of  American  Port- 
land Cement,  and  can  point  to  concrete  roads  built  with  our  product 
that  are  entirely  satisfactory  in  every  respect  to  the  contractor,  the 
engineer — and  most  important  of  all — to  those  whoso  money  made 
possible  their  construction.  When  you  need  an  A-1  cement,  give  us 
a  ehance  to  get  acquainted. 

OUNT    PORTLAND   CEMENT  COMPANV 


OFFICES 

tn-Ut  PmniritaDlaBuUdlnft.PIOladelplilB 

J*  Cbiarti  St.,  New  Vsrti  tStr 

1*1  Milk  St.  BtMtOD,  Kmm. 


A.  L.  Greenberg  Iron  Company 

TERRE  HAUTE,  INDIANA 

lIANUFACrrURERS  OP 

Corrugated  Metal  Calverts,  Steel  Bridges,  PathHnder 
Road  Graders,  Common  Sense  all  Steel  Road  Drags 

GET  OUR  PRICES  ON 

Wheeled   Scrapers,  Drag  Scrapers,  Road  Plows,  Twisted   Rods, 

Beams,  Channels,  Grader  Rquirs 

Immediite  Shipment  From  Stock  WE  PAY  THE  FREIGHT 

WRITE  FOR  l*U  CATALOG 

"To  de«l  with  Gr«eaberg  means  money  sared  and  credit  woo" 
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THE  WORLD'S  QREATEST  CULVERTS 

AND 

ROAD  MAKING  MACHINES 


Gallon  BbbIc  Pure  Iroa  and 
GaUon  Sterling  Hetal  Cnl* 
verts  possess  every  desirable 
culvert  feature — Quality,  Pu- 
rity, Strength,  Durability, 
Efficiency  and  Economy. 

Gallon  Baste  Puie  Iron 
Culverts  are  the  strongest  and 
most  lasting  culverts  in  the 
world.  They  are  made  of  pure 
pig  iron — no  junk  used. 

Gallon  Modem  Road  Mak- 
ing Machinery  is  the  most 
practical,  elTicient  and  up-to- 
date  machinery  manufactured. 


>t  Iron  CnlTCrt  Pipe 


Gallon  Standard  Cormlatcd  C 


■  Portabit  UoloadcT 


We  make  and  sell  Direct 
To  Ton: 

Road  Machines,  Heavy 
Road  Graders,  Light 
Cast  Iron  Culverts 
"   Corrugated  Culverts 
Road  Drags 
Unloaders 
Rooter  Plows 
Road  Plows 
Steam  and  Gasoline  Rollers  and 

Tractors 
Horse  Road  RoUers 
Cast  Iron  Bulk  Heads 
Catch  Basin  Covers 
Road  Machine  Repairs 
Concrete  Mixers 
Rock  Crushers 
I>rag  or  SUp  Scrapers 
Fresno    Scrapers    and    Wheel 

Gasoline  and  Traction  Engines 
Dump  Wagons 
Culling  Edges 
Fireproof  Safes 


Wc  ue  Uk  l»rp9t  independent  m»nu 


ai  Cataigf  md  Prices 


THE  GALION  IRON  WORKS  &  MFG.  CO. 

E  OPPICK  AND  WORKS.  GALION,  OHIO  Brancbn  In  Prlodiral  Cltka 
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REDUCE  THE  HIGH  COST  OF  MAKING 
GOOD  ROADS 


R 
O 
A 
D 
5 


H^ 


It  CnnhiiiK  Outfit.    Tie 


Two  llun;  aua  street  S 
dunUc  ind  cfficioit.  Wc  fu 
dcuiilig  appliance. 


Rock  Cnubcri. 
Taodam  RoOcn. 
Mwadam  R«ll«». 
(StMin  and  Hunt) 


RvadDnt*. 

Cuhcrt  Pipe. 


Dmimled  Culvut 
ill  under  ground. 


Champion  Hom  Road  KaOer.    Made  hi  I) 
31,  41  and  51  ton  *t>tHt.     Tuilt  ol  Eltel 


Branch  Onc«: 


N.  Y. 
Hm*. 

N.  Y. 


lOmd  IZlonsiiH  ArlODta     .    ■    -    Ga. 

INTERESTING  CATALOGUES  FREE 

THE  OOOD  ROADS  MACHINERY  CO.,  Inc.. 

KENNETT  SQUARE,  PA. 
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Why  Do  Most 

Amokaii  Midway  Engineo's 

Use  the  GURLEY 

UGHT  MOUNTAIN  TRANSIT? 

Because  of  Its 

Light  Weight  (about  lOJ  lbs.) 
Complete  Attachments 
Rigid  and  Durable  ConBtructior 
Precise  Graduations 
Extreme  Accuracy 
Moderate  Price 

Send  for  latest  Cataioftue 

W.  &  L.  E.  QURLEY,  TROY,  N.  Y. 

LMrgett  American  Englaeerlag  lattrameat  Maken 
Branch  Factory  SEATTLE,  WASH. 


rta.  28  Uclit  MounUIn  Tnnait 

PrIca.tIHA,  wHb 

LMtbcr  Cm<  wid  EitsDiton  Tripod 


Low  in  magnetia  and  sulphuric  anhydride 
Denaeal  and  mo»t  wale rp root  concrete 


Resists  Rust 


Resists  Rust 


GtMoJbon,  N.  C. 


The  Dixie  Culvert  and  Metal  Co.       ^J* 


ATLANTA,  GA. 


IUck,Xck. 
DMTmb- 


id  by  Google 


OLD   DOMINION   PORTLAND  CEMENT 

The  Standard  of  the  South 

The  Best  for 
Roadways,  Bridges,  Culverts,  Sidewalks   and   Streets 


VIRQINIA   PORTLAND  CEMENT  COMPANY 

WORKS,  FORDWICK,  VA. 

ANNUAL  CAPACITV  1,000,0W  BARRELS 

WM.  G.  HARTRANFT  CEMENT  CO  ,  Inc. 

Sole  Selling  Agent 
Real  Estate  Trust  Bldg-  Philadelphia.  Pa. 

Send  for  Bulletin  or  Concrete  Roadway  Construclion 
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ASPHALT  BLOCKS 

FOR 

RESURFACING  COUNTRY  ROADS 


A  REAL  PAVEMENT  ON  A  REAL  COUNTRY  ROAD 

THE  ALBANY  POST  ROAD 

The  construction  in  1910  of  an  asphalt  block  pavement  on  this 
main  artery  of  travel  out  of  New  York  City  has  resulted  in  the 
adoption  of  asphalt  blocks  for  about  30  miles  of  roadway  in 
Westchester  County,  and  the  very  general  adoption  of  this 
style  of  construction  in  many  other  localities  in  New  York  and 
ndghboring  slates. 

(Read  article  on  Asphalt  Block,  page  144) 

The  Poat  Road  wat  recomlnicted  and  paved 

by 

THE  HASTINGS  PAVEMENT  CO. 

New  York  City 

Manufacturers  Contractors 
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Caterpillar  Tractor  Grading  Roads  For  WharlDn  County.  Tciaa 

Proof  of  CHktEMi^  Success 


Don*i  Say 

Caterpillar 

Unless 

You  Mean 

the  Tractor 

Holt 

Builds 


The  Caterpillar  will  haul  your  material,  pull  road 
gradere,  cru^  rock  or  run  a  mixer,  in  good  weather 
or  bad.  It's  the  one  aU-aeaaon  tractor — soft  or 
slippery  surface  conditions  won't  cause  expensive 
tie-upa.  The  Caterpillar  track  makes  the  difference 
— no  wheels  to  slip  or  mire. 


The  California  State  Department  of  Engineering  has 
puichaaed  (our  Caterpillars,  one  right  after  the  other. 

Wharton  County,  Texas,  haa  ordered  its  aecoad  Cater- 
pillar, after  a  year's  aucceas  with  the  first. 

Yellowstone  County,  Montana,  hu  made  the  beat  roods 
in  the  atate  at  the  cheapeat  cost— they  give  a  big  ahare  of 
the  credit  to  the  Cab^rpillar.  They  have  bought  their 
second  Caterpillar.  Seven  leading  Counties  in  Montana 
are  also  Caterpillar  owners. 

Private  contractors,  too,  find  the  Caterpillar  best.  The 
J.  F.  Cogan  Co.,  of  New  York,  useid  three  Caterpillars  to 
dear  land  for  the  ^at  Catskill  Aqueduct.  The  Water 
Users'  AsBociation,  of  Caaa  Grande  Valley,  Arisona,  ia  using 
two  Caterpillara  to  build  canals.    The  Colony  Holding  Cor- 

g oration,  of  Atascadero,  Calif.,  has  a  whole  battery  of 
'aterpillars  clearing  land  and  hauling. 
Our  thirty  years'  manufacturing  experience — ten  years 
with  the  Caterpillar — have  made  thia  tractor  a  proved  suc- 
cess. We  can  prove  to  you  by  facta  and  figures,  how  it 
will  save  you  money,  how  it  will  outwear  and  outwork  horses 
or  round  wheel  tractors.    Ask  for  Bulletin  No.  243. 

THE  HOLT  MANUFACTURING  CO.,  Inc. 

SlmkMo,  Calif.  5*  Church  St.,  Spi>h>ii«.  Waah. 

San  Pranclica,  Calif.  N(w  York  Oty  PortUad.  Ore 

Lo«  Aogalea.  Calif.  Peoria.  [U.  Caltary.  Alia. 
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Repair  and  Maintenance 
of  Roads 


Fembiakg  Riad,  BfyD  Mawr.  Fa. 

It  is  a  great  benefit  to  a  community  to  have  GOOD 
ROADS  built — but  it  is  a  greater  benefit  to  have  them  kept 
in  GOOD  REPAIR.  To  do  this  satisfactorily,  the  materials 
used  must  be  simple  and  practical. 

A  binder  suitable  for  this  work  must  be  one  that  can 
be  used  cold.  Our  compounds  HGR  No.  i  and  BICOMAC 
meet  these  conditions  and  stay  put.  They  are  a  BOON  to 
the  MAINTENANCE  MAN.  We  seek  the  trade  of  the 
MAINTENANCE  MAN. 

Headley  Good  Roads  Company 

Thirtieth  and  Spruce  Streets  Philadelphia,  Pa. 
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Missouri  Indorses  International  Harvester 
Road  Making  Machinery 

The  picture  above,  sboning  Governor  Major  of  Missouri  st&nding  just  to  tbe  ri^t 
of  llie  Moeul  tractor,  was  taken  at  ibe  conclusion  at  an  interesting  road  making 
demonstration  in  Marion  County,  Missouri. 

After  watching  the  work  of  the  outfit.  Governor  Major  swd — "This  equipment  is 
the  most  rapid,  complete,  and  thorough  piece  of  road  making  machinery  1  ever  saw. 
The  vrork  it  does  is  the  best  I  have  ever  seen.  It  revolutionizes  roM  making  on 
earth  roads,  and  since  90  per  cent  of  the  roads  in  Missouri  are  earth  roads, 
Its  value  to  a  county  cannot  be  over  estimated." 

This  International  Harvester  outfit  was  chosen  by  the  Marion  County 
officials  after  a  very  trying  demonstration  in  competition  with  a  number  of 
other  makes  of  road  erading  outfits.  After  it  became  the  property  of  the 
county,  its  work  was  done  in  such  an  efficient  manner  that  a  duplicate  out- 
fit was  ordered. 

Road  builders  and  contractors  will  also  find  in  the  I  U  C  line,  etationaiy, 
portable  and  skidded  engines  in  all  sizes  from  1  to  50  horse  power,  and  all- 
purpose  tractors  ranging  in  size  from  6-13  to  30-60  horse  power. 

Catalogues  and  full  infonnation  will  be  sent  cheerfully  on  request  to  any 
community  interested  in  road  improvement  at  reduced  expense. 

INTERNATIGNAL  HARVESTER  COMPANY  OF  AMERICA 

(INCORPORATED) 

181  Hirrettef  Biiildint  CHICAGO  USA 
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ROBERT  W.  HUNT  &  CO. 

ENGINEERS 
INSPECTION  AT  POINT  OF  MANUFACTURE  OP 

PAVING  MATERIALS 

CEMENT— CREOSOTED  BLOCK— PAVING  BRICK 
ASPHALT  AND  BITUMINOUS  CONCRETE 

Our  booklets  on  thete  tubjecli  contain  stindard 

ip«cificatiooi  and  our  method  of  inipection 

Copiet  free  on  application 


General  Offices,  22K  laiuraace  ExchBti£e,  CHICAGO 


Pave  wUh  Brick 


THE  ROAD  THAT  REFUSES  TO  WEAR  ITSELF 
OUT  OR  CALL  FOR  REPAIRS 

A  word  to  the  wise  ought  to  be  sufficient — it  waa  ooce. 
It  may  be  the  present  day  wisdom  is  (Merent  and  it  now 
takes  two  words. 

Bad  judgment  a  selecting  the  type  of  road  needed  to 
meet  the  demands  of  your  traffic — will  come  home  to  you 
in  a  worn  out  road — with  no  money  in  sight  for  repairs. 
Thousands  have  made  the  same  mistake.  Will  you  let 
history  repeat  itself  with  you  7 

National  Paving  Brick  Manufacturers  Association 

wnx  p.  BIAIR,  s«T*taf7  CleTeland,  Ohio 
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>(oncrete  tor  r  ermanence 

A  Concrete  Road,  properly  constructed, 
will  outlive  any  Bond  Issue  or  Guarantee 


The  above  is  a  photograph  of  a  model  Concrete  Road,  buih  at  Clarence, 
New  York,  by  the  New  York  State  Highway  Commission,  under  the 
direct  supervision  of  Wm.  Acheson,  Division  Engineer,  Bufifalo,  N.  Y, 

KNICKERBOCKER    PORTLAND   CEMENT 
was  used  exclusively 

Seventy-five    miles    of    KNICKERBOCKER 
Concrete  Roads  in  New  York  and  New  England 

Knickerbocker  Portland  Cement  Co. 

30  East  42nd  Street  -  New  York  City 
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Till?    ITINMrV  PATENT  COMBINATION 

inC    liinilEiI     AUTO  HEATER  and  DiSTRIBL 


AUTO  HEATER  and  DISTRIBUTOR 


IT  THE 
KINHEV 


For  Heating  and  applying  under  Pressure 

all  v&rietdea  of  Bituminous  Materials,  Hot  or  Cold  for  Ro&d  Construction, 

Maintenance  or  Dust  Laying 

Also  adapted  for  Street  Flushing  or  Street  Sprinkling 


Showing  process  of  demounting  Oiling 

Attachments,  requiring  two  men  one-half  houi's  time 

Manufactured  by 

THE  KINNEY  MFG.  CO. 

100  Boylstoa  St. 
Boston,  Mass. 
k  Chicago  Philadelphia 

Send  for  complete  catalogue 
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Just  remember  this:  You  win  two  ways  with  a  Koehring  Mixer.  In  the  first  place. 
It  belpM  you  tnmke  big  money  by  doing  tmater  work  and  better  work  than 
aoy  other  out6t  ou  the  market,  besides  eEFerting  a  big  cut  in  your  labor  costs.  And 
what  is  just  as  important,  It  keep*  you  from  loalag  money  by  Mtlcking  oo 
tbe  lob  every  hour  o(  every  day,  year  after  yearl 

You  know  ib&t  the  mixer  plays  a  mighty  big  part  in  your  business.  When  the  mixer 
stops,  everi'thing  Aopi— except  your  losseal  And  you  also  know  that  a  good 
many  mixers  have  the  habit  of  "going  wrong"  just  when  they  are  needed  the  mosL 
Play  safe!  Make  this  j  ear's  profit-crop  a  sure  one.  Get  aKoehiing — the  mixer  that 
stands  right  up  to  its  work  under  Mil  conditions — stays  on  the  job  to  the  fimsh—cuts 
your  costs,  increases  your  profits  and  puts  a  quick  stop  to  dangerous  delay. 
If  you  need  a  new  mixer  at  all,  you  need  the  best  your  money  can  btty.  And  that 
means  a  Eoehring,  as  we'll  prove  to  you  if  you  will  write  today  for  the  Koehring 
Book  of  Facts — sent  on  request. 

Koehring  Machine  Co.    """""-^Uo^u. 

SALES  AGENT 

ButPioxi,  Ud. Tbomu  H.  BiavD.  i\  KDickobncka  BIdg, 

Bo£TOH,Utm F.  O.  Jabuon,  TO  Kilby  Slml 

BdtiaUi,  M.  y. H.  B.  Tcevot  Co.,  9i9  Elmmwd  Ave. 

CbkmoO.IU, Koehring  Mich,  Co..  G,  E.  Habmin,  DiK.  Mgr.,  849  Feopla  Gu  Bide. 

QNcmKATi,  Ono C.  O.  Irwin,  S03  Provident  fiuk  Bldg. 

Clevsund,  Obio. Bunn  En^eeiinfft  Salet  Co.,  Uuildoi'  Eidancs 

CoLinaos,  Omo. Koehiinc  Mich,  Co..  W.  W.  WHIiami,  Din.  M|i.,  S0T-S09  Bnuuon  Bldg. 

DiLLM,  TXXAS Loiunl  £.  Saldwiii,  601  South  Harwood 

Drioit.  Mica Good  Roida  Fopply  Co.,  1408  Ford  Bldg. 

Kansas  Cm,  Uo Koeliriiig  Uich.  Co.,  F.  F.  Wacoi,  Diat.  Hv.,  lU  Eut  T«tb  St. 

HnonAMUs,  MdUI.  . .  .RocbiiDg  Micbiiw  Co.,  R.  B.  Joh*.  Dot.  Mgt. 

NiwYOu,  N.  Y Kochiing  Uuh.  Co..  S.  E,  Bnoki,  Diti.  Mgr..  SO  Chnrcb  Stfoet 

Pbiladxlfbia,  Pa L«  T.  Wud  Co..  928  ComoKrciil  TmU  Bldg. 

PrrmD(o,FA Chu.  T,  Topping  Uict&aay  Co..  BoMmet  Bldg. 

PonuHD,  OtiooK KoAriDt  Utch.  Co..  H.  E.  JohuMi.  Din.  Mfi.,  ^t-S-«  New  Pittock  Bkick 

Su>  FruMCDCO,  Cu....Buiaa,  Rkiudft  McCone,  l.t9-]4»  Towmead  St. 
Si.LoDis.Mo C.  F.  Rabbdtl,  Buhny  Eidiu^  Bldg.,  R.  B-10 
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The  Essentials 

of  a  Perfect  Road 

are:     1.  Durability 

2.  Ease  of  cleaning — light  re^stance  to  traffic 

3.  Low  first  cost 

4.  Sanitariness 

5.  Ease  o(  maintenaoce 

6.  Non-slipperiness 

7.  Favorableness  to  travel 

The  Concrete  Road— 

1st.  Is  the  most  durable  of  all  roads  with  the  exception 
of  grarute  block. 

2nd.  Offers  the  least  resistance  to  travel,  giving  a  constant 
smooth  surface  to  the  wheels  of  traffic 

3td.  Is  the  least  expensive  of  all  hard  surface  roads  costing 
i  to  i  less  than  brick. 

4th.  Containing  in  itself  nothing  which  can  decompose  or 
become  objectionable— it  offers  neither  a  porous  surface  or 
numerous  joints  for  the  collection  of  street  refuse  which 
speedily  decays  and  becomes  a  menace  to  public  health. 

5th.  Has  the  lowest  mainlenanceejtpense  of  any  road  with- 
out exception,  averaging  around  twelve  to  fifteen  dollars  a  mile. 

6th.  Offers  a  firm  foothold  to  horses  because  of  its  low 
crown  and  the  possibility  of  making  the  surface  any  desired 

7th.  The  facl  oi  a  concrete  road  being  perfectly  smooth 
avoids  irregularities  in  surface  which  are  always  a  sour.e  of 
lveaknesI^  and  ultimate  failure. 
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BLAIR  BRIDGE, 

MONTGOMERY  COUNTY,  MARYLAND. 

FOR  THE  MARYLAND  STATE  ROAD  COMMISSION. 


ANNUAL  CAPACITY  15,000,000 

McAVOY  BLOCK 

DUNN-WIRE-CUT-LUQ 

BLOCKS 

THE  McAVOV  VITRIFIED  BRICK  COMPANY 

GERMAN-AMERICAN  BUILDING 
BROAD  AND  ARCH  STS.  PHILADQ.PHIA,  PA. 
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Cementation  Impact 
Machine 


Highway  Laboratory  Apparatus 

Diamond  Core  Drill 

Diamond  Saw 

Ball  Mill 

Abrasion  Machine 

Tougliness  Impact  Machine 

Dorry  Hardness  Tester 

InterQattonal  Instrament  Co. 

CAMBRIDGE,  MASS. 


CAREY 


"TheSandwichJoint" 


USED  IN 


Brick  Panng 
C«icrete  Paving 
Wood  Block  P«tW 
Granite  Block  Paring 
Cement  ^ewalks 
and  in  any  other  [arm 

of  construction  requiring  an 

expansion  joint 

Samplet  and  LileratuTe  on 

regvest 

The  Philip  Carey  Company 

19  Wayne  Avenue 
Lockland  Cincinnati,  (Nuo 


MACK 


Vitrified  Paving  Brick  and  Block 

HADE  OP  FlRE-a^Y 

DEPENDABLE  PRODUCT  DELIVERIES 


Hundreds  of  streets  in  important  cities  have  withstood  the  heaviest 
traffc  for  years  without  appreciatle  wecr  or  maintenance  coats. 

Capacity  Over  390,AD0  Blocks  per  Day 


InqviriM  Solicited  and  Given  Prompt  Atlenlion 

Mack  Manufacturing  Company 

LlMniew  Under  tlu  Dniui  Wln-Cut-Lnft  Patent 

General  Office  aitd  Works:  New  Cumberland,  W.  Va. 

OOcc:  IM8-1M«a  Uncoln  BuUdlat  Ptttaburft  OBc*:  WT  Arrott  BIdg. 
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Concrete    for    the    Better    Road 

llliuois  was  one  of  the  many  states  that  wanted  the  best 
in  roads.  It  was  the  concrete  road — the  road  for  perma- 
nence— that  the  Illinois  State  Highway  Commission  found 
to  be  the  most  economical  in  cost  of  up-keep. 

Marquette  Portland  Cement 

"Tbe  Certified  Cement" 

was  specified  and  is  now  being  used  in  the  construction 
of  these  new  concrete  roads. 

Build  a  concrete  road;  it's  not  affected  by  alternate  freez- 
ing and  thawing;  beat  does  not  soften  the  concrete;  cold 
does  not  make  it  crack;  it's  the  road  for  satisfaction;  use 
Marquette  Portland  Cement  for  entire  satisfaction. 

Concrete     for     Permanence  —  Marquette     for     Concrete 

Marquette  Cement  Manufacturing  Company 

Marquette  Bldg.,  Chicago  Works,  La  Salle,  III. 
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OHIO    TRACTOR -ROLLER 


■OHIO"  l»  TON  COMBINATION  TRACTOR- 
ROLLER 
M  H.P.  Double  CyllDilH  Eagim 
■lao  buUl  Id  11  and  IS  [on  sizes 

Economy  -  Efficiency 

4  Points  of  Merit 

Powerful  engine,  adaptability,  great 

draw  bar  pull,  heavy  gears. 

Writs  for  Citalsgoe 

The  (ttiio  Rdler  Tractor  Sales  G>. 

Bmnaon  Bldit.  Colunbua,  Oblo 

Nor  Vork  OBce  St  Church  St. 


Gasoline        •        Kerosene 

Our  mechanical  friction,  steer- 
ing device,  also  automatic 
hoisting  jack,  which  enables 
nuchine  to  be  quickly  changed 
from  roller  to  tractor,  together 
with  other  "Ohio"  features  has 
made  this  machine  the  leader 
of  them  all. 


Northwestern  States  Portland 
Cement  Company 

Northwestern  Brand 
The  Reliable  Portland  Cement 
A  Portland  Cement  for  the 
Northwest 

Mason  City  Iowa 
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Safe 


Armco 

American  Ingot  Iron 
Corrugated  Culverts 

Sure  Lasting 

Safe  and  Sure,  because  of  the  great  strength  and  resiliencj' 
whicli  result  from  the  corrugated  form  and  the  overlapping 
joints,  and  LASTING  becaus:  of  the  unequidled  purity  and 

of  their  material. 

infonmion  vitk  r, 


Aikinwii  Little  Rock 
Diiie  Culvert  (i  Mcul  Co. 

C*Ufoniii,L«AiiKelea 
ColiforaJa  Cor.  Cuivtrl  Co. 

DJifwnw.  Wett  Berkein 


R.  HBrdc3tyM[)[.  Co. 
Delamrc,  CWten 

DcLiwDR  Mclal  CulvEi 
Floridi,  Jackioinillc 

DiiieCulvcrl&MeuL 

mS'culvertlt  McUl 
UUnslt,  BlMmincton 

lllinokConuMledMe 
ladianii  CnwionJniUc 


ow«,Indeii«t 


Maiibnd,  Hurts  d«  Gn 

],S-.Sr«n«t 

Nfw  EnxlaiKl'Mi'lal  Cu 
Micbitin,  Burk  Rller 


Lyle  Co. 


,  Bridte  S-  I'iiK  Co. 
.  HinDOpotii 


Nend*.  Reoo 

Neviuin  MeuL  Mfg.  Co. 
New  Bimpaliira,  Naihiu 

Nonli  East  Meul  Culven 
New  Jgraei,  Fleminitim 

Pcniuylvanii  MrtHCul.' 
New  York,  Auburn 


Lculaiana,  Hnt  Orleu 


North  Daketa,  WaliHIoo 

No'wHlemSheelS  ImoWL' 
Ohio,  ICiddletown 

AmFtican  KoJIini;  .Mill  C<i. 
The  Ohio  ComiEnlfdCulvvri 

Oklahoma,  Shawnee 

niiieCukentMeUll-.i 
Orueo,  Psrtland 

Coast  CuivHl*  Flume'-" 
PeDDBrlia  dU  ,  Warren 

PeniBj-lvinr-  ■' -'  --- 
South  Dakali 

Siom  FalU  ..... 
Tconeaaee,  Nib: 

TeniiMm  Met. 
Tena,  Dallas 


Wathiutim.  Spokane 
Spokane  Cor.  Cul.*Tnnl 
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ESTABLISHED  1881 

PITTSBURGH  TESTING  LABORATORY 

p.  T.  L.  Buildinc,  PITTSBURGH,  PA. 

INSPECTION 

OF  PAVEMENT  CONSTRUCTION  AT  PLANT  AND  STREET 

SAMPLING 

OF  MATERIALS  AT  POINT  OF  MANUFACTURE 

TESTING 

CHEMICAL,  BACTERIOLOGICAL  AND   PHYSICAL  LABORATORIES 


NEW  YORK  CHICAGO  PHILADELPHIA  CLEVELAND 

CINCINNATI  DETROIT  8IRHINCHAM  BUFFALO 

lUNNEAPOLIS  lULWAUKEE 


"PEERLESS    PORTLAND    CEMENT" 

Is  especially  adapted  to  economical  concrete 

road  making  because  of  its  high  sand  carrying 

qualities — absolute  uniformity  and  reliability 

EVERY  BARREL  GUARANTEED 

ADDRESS 

PEERLESS  PORTLAND  CEMENT  COMPANY 

UNION  CITY,  MICHIGAN 


Concrete    for   Permanence 


"UTAH"  BRAND 

PORTLAND  CEMENT 

For  Full  Information  Write  to 

PORTLAND    CEMENT    COMPANY   OF    UTAH 
Salt  Lake  City,  Utah 
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QLUTRIN  ROAD'BINDER 

A  liquid,  but  not  an  oil,  nor  a  tar. 

Makes  possible  the  use  of  local  material  for 
road  building  that  otherwise  would  not  be  used, 
the  economy  of  which  will  appeal  to  highway 
officials. 

GI-UTRIN , 

""  " ' '""'         Glutrin  Road-Binder  used  from  the  puddle  up, 
not  only  prevents  raveling,  but  forms  a  hard,  compact  surface. 

ROBESON  PROCESS  COMPANY  ' 
General  Offices 
1 8  Bast  4 1  St  Street  New  York  City 


RUSSELL     ROAD     MACHINERY 


(■Btfflac.  dltchliv.  IstbIUi,  brlfiUai,  di 


UsWh-HuUjHUiHaftTtk^niuUlilMwUchmiw 


. k.  Wheel  ind  Drw  Scrafen.  RHd  and  Kill. 

nad  Plm,  Il«4  D^{a,  ScwUen,  Dmtv  Wifana.  Colritla,  Steal  Bridfca.  ut .    Each  Duchlne  la 


RUSSELL  GRADER  MFG.  CO. 

am-nu  univcrhty  Ave.,  s.  e.  Minneapolis,  minn. 
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Weequahic  Park,  Newark,  N.  J. 
Surfated  itiUh  Standard  Asphalt  BinJer  "B" 

Si  iNM 

U      ASPHALTS 

LIQUID  ASPHALT  for  Resurfacing  roads. 
ROAD  BINDERS  for  Penetration  worlc. 
MIXING  ASPHALT  for  Bituminous  concrete. 
PAVING  ASPHALTforSheetAsplialt  pavements. 
Penetration  Roads  successfully  constructed  with  our  well  known 
ASPHALT  ROAD  BINDERS  "B"  and  "C". 
Asphalt  pavements  to  withstand  the  heaviest  ti^ffic  constructed 
with  STANDARD  PAVING  AND  MIXING  ASPHALT. 

Specification]  Jot  all  tyfiii  of  coni/nution  tent  upon  ngatst. 

STANDARD   OIL  COMPANY 

(New  JerK,) 

Asphalt  Dept. 

Newaric,  N.  J.  Baltimore,  Md. 
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WAINWRIGHT  STEEL-BOUND  CONCRETE  CURB 

H«S  A  RECORD  OF  SEVENTEEN  YEARS'  USE  WITHOUT  A  FAILURE 
AbsAW)  NnBrukiUi  -     


"WAINWRIGHT 

PATENTS" 
Mudi  0.  1S97 

CHEAPER  THXN  SUNITE 

OVER 
EIGHT  MILLION 

Uv  5.  IMI3 

FEET 
IN  «E  IN  MODE  THXH 

Aicutt  ».  iw; 

FIVE  HUNDRED 

Au(«>t  1.  1910 

CITIES 

IH  THE  BHIlLJ  mTES 

Tib  orb  ««  stHd  harto  inHdlBtlNtiwtislu|ttpUi  CMcnIi  nrbtai 

The  Wainwright  Galvanized  Steel  Corner  Bar 

IS  THE  ONLY  BAR  THAT  CAN  BE  DEPENDED  ON  TO 
PERMANENTLY    RETAIN   ITS   PLACE   IN   CONCRETE 

The  Bnperlorltf  of  (he  Walnwrlgfat  Galvanized  S  eel  Comer  Bar  Is  dne  to  the 
solid  rannded  head  with  dovetail  web,  maklDg  continuons  integral  anchorage. 

FIDST  WILL  HOT  DltPLACE  THE  WAIHWIIEHT  BAR.  M  IT  WILL  KNV  BAR  AHCHORED  KT IHTERVAU 
METAL  PARTS  FOR  SALE.  SEND  FOR  COPYRIGHTED  BOOKLET  No.  8. 

STEEl  PROTECTED  CONCRETE  CO.    »"'..s?t»Tj_T™?r.  "^ 


PHILADELPHIA,  PA. 


MEDUSA  GRAY  PORTLAND  CEMENT 

is  guaranteed  to  pass  all  the  requirements  of 
the  American  Society  for  Testing  Materials 
and  the  U.  S.  Government.  Medusa 
Cement  has  been  on  the  market  for  22  years, 
and  is  an  absolutely  dependable  material. 
For  positively  good  results— USE  MEDUSA. 
CELEBRATED  FOR  ITS  UNIFORM  COLOR  AND  STRENOTH 


Write  tor  tree  samples  aad  Wastrated  booklets  ot 
MEDUSA  GRAY  PORTLAND  CEMENT 
MEDUSA  WHITE  PORTLAND  CEMENT 
MEDUSA  WATERPROOFING 
MEDUSA  WATERPROOFED  CEMENT 

(GRAY  AND  WKFTE  PORTLAND) 

SANDUSKY  PORTLAND  CEMENT  CO.  Sandusky,  Ohio 
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Prepared  in  various  grades  for 
Sheet  Asphalt  Pavements  and 
Bituminous  Macadam  Road 
Construction  by  either  tlie  pene- 
tration or  mixing  method. 
Standard  Asphalt  Block  Fillers, 
Standard  Asphalt  Road  Oil, 
containing  from  40%  to  60%  as- 
phaltum. 

Specifications  and  other  particu- 
lars on  application. 


STANDARD  OIL  COMPANY  OF  NEW  YORK 

Road     Oil  v-^^ST^^^..         ^  Broadway 

Dopartment         /^St^£\      New    York 
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Sternberg-Made  Automatic   Dump  Trucks — The   Modern 
Transportation  Tool  for  the  Progressive  Highway  Contractor 

Modern  road  building  demandi  more  modern  haulage  vehicles  than  horie 
dump  wagont;  more  flexible  mechanical  equipment  than  traction  engine*.  Every 
big  general  and  road  conatniction  contract  is  now  figured  mi  an  auto  truck  batis. 
The  road  builder  who  does  not  move  materials  on  to  his  work  with  motor  trucks 
simply  cannot  compete  with  ihe  contractor  who  has  modernized  his  equipment 

Slemberg-made  motor  trucks  For  contracting  service  are  entirely  difiwent  in 
their  greater  power,  nigged  strength  and  exceptional  ton-mile  economy  over  the 
average  motor  truck.  No  other  motor  truck*  compare  with  them  as  "TONNAGE- 
EATERS"  and  "TON-MILE  ECONOMIZERS."  Our  special  contractors 
automatic  dump  trucks  are  entirely  in  a  class  of  their  own  in  their  Bui It-to- "Hold- 
Together"  ataunchneaa  and  gigantic  strength  in  the  ritai  meinbera  where  the 
pounding  strains  come  in  road  contracting  haulage. 

Stemberg-made  automatic  dump  trucks  are  Built  with  the  Steel  Railway  Car 
Builders  Factor  of  Safety.  They  have  power  and  strength  to  go  anywhere  that 
wheels  can  be  made  to  turn.  And  they  are  built  to  "CO"  not  for  one  season's 
service,  but  for  YEARS  OF  HARD  USAGE.  No  other  heavy  duty  motor 
trucks  compare  with  ihem  in  mechanical  effidencj,  economy  and  low  coat  of  up- 
k«^ 

Stembergautomatlcduntptrucksat'e  built  In  three,  five  and  seven  ton  sizes. 
The  seven  ton  unit  la  the  most  massive  carrier  of  all  auto  trucks.  It  holds 
the  world's  record  for  the  bluest  tonnage  moved  in  every  competitive 

Writ,  fer  dticripiii 

I 

STERNBERG    MOTOR    TRUCK    COMPANY 
Wert  Alfii.  MUwaukee,  Wb.,  U.  S.  A.   '"™'S,i.%!«?.'.iS?S;SS"''"- 

m  . 
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THE  THORNTON  FIRE  BRICK  COMPANY 

MANUFACTURERS  OP 

"GRAFTON"  Paving  Block 

THE  ONE  BEST 

M&de  from  Sh&le  Vitiified  QuaJity,  Quantity  and  Prompt  Service 

Graerxl  OBtce:  ClatkiiMrs.  W.  V«. 

For 

PERMANENT 

ConstructiOD  oi  Culverts  use  Bell  and  Spigot 

CAST  IRON  PIPE 

Out  FoundHes  are  in  position  to  make  shipments  advantageously  to  all 
parts  of  ibe  country, 
UNITED  STATES  CAST  IRON  PIPE  &  FOUNDRY  COMPANY 

NiwYtM 

CHICiOO 


Si.  LODIS 

SufpiJ^S^ 

FOaTUHD.OU. 

SEND  FOR  CU 

LVERT  BOOKLET 

,  Google 


.n.s.n.s'.n.'S'.n.g'.ti.^.fi^.n.s.ri.'g'.n.^.n 

n  M 

P  ? 

c  U 

it  i 

11  % 
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B|  Aztec  is  a  genuine  Asphalt  Product,  with-          3 

^  out  the  admixture  of  any  inferior  materials.          %t 

w  It  is  refined  by  careful  and  scientific  proc-          -• 

1^  esses  which  produce  an  asphalt  thoroughly          3 

C  uniform  in  character  and  which  passes  the          || 
highest  tests  in  every  essential  qualification          ^ 

1^  necessary  to  a  high  grade  asphalt.                              3 

t  II 
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THE  INTEROCEAN  OIL  CO. 


i;  AZTEC  LIQUID  ASPHALT 

*i  For  Oiling  Macadam,  Dirt,  Sand  or  Gravel  Roads 

£  n 

ii  AZTEC  ROAD  SURFACING  ASPHALT  ^ 

-  For  Worn  Out  and  Ravelled  Macadam  Roads         jf 

c 
Ii 

S  THE                                si 

51  UNITED  STATES  ASPHALT           fl 

C  REFINING  CO.                       |^ 

H  3 

g  90  WEST  STREET,  NEW  YORK                     || 

Ii  3 

g  CHICAGO         PHILA.         BALTO.         NORFOLK    §)| 

ll  MONTREAL                                      2 

i  i\ 

Bi'^'l  ■'^'ll*'^'IJ'^*BJ';^*ILI'J^*LI"^'lf»"*s'i||i^i|J 

&«  Bmti  &^  siK)  SpiS  SKS  &43  tSS)  EX)  E^Sl  QM3  oai  e»4  GSaS  &«  Bw=ni  (^^  ^SE)  *!T^ 


U.S. 

Wood  Block  Pavement 


CAUtynrd  of  New  Oikani  Gas  L«ht  Camiuny,  Showing  Wood  Block  PovoBvot 

A  Wood   Pavement  That  Lasted 
Thirty-Two  Years 

Thir;y-two  years  ago  ihe  New  Orleans  Gas  Light  Company  paved  a  portion 
of  their  courtyard  with  creosoted  wood  blocks.  The  courtyard  was  used  as 
a  driveway  and  has  had  steady  wear. 

It  has  never  been  repaired  on  aci  ount  of  wear  and  U  a  perfect  pavement 
to-day.  How  much  longer  it  will  last  without  repairs  no  one  can  predict  until 
some  wood  block  pavement  somewhere  actually  wears  out. 

Wood  blocks  laid  with  the  grain  vertical  cannot  split  or  be  crushed.  The 
only  eSect  of  traf^c  upon  them  is  the  hammering  down  and  matting  of  the 
ena  fibres  of  the  wood.  This  process  makes  the  surlace  so  hard  that,  after 
the  first  year  no  wear  is  discernible.  The  pavement  practically  makes  itsell 
traffic -proof. 

Wood  Block  pavement  is  the  only  pavement  of  which  this  is  true.  Wood 
Block  pavement  is  lo  be  recommended  wherever  heavy  traffic  necessitates 
long-lived  pavements. 

Wood  Block  pavement  is 
desirable,  as.  for  instance,  in 
around  hospitals,  schools,  c 

Wood  Block  pavement  is  o  be  recommended  for  the  main  ''show  streets" 
of  towns,  for  silence  is  the  greatest  beauty  a  pavement  can  have. 

Wood  Block  pavement  is  to  be  reconmiended  for  bridges,  because  it  is  the 
only  durable  light-weight  pavement.  .\lso  for  shop  floors,  track  paving, 
courtyards,  private  driveways,  etc. 


Booklet  loilli  Fmlher  [itjormalion  jn  Reqveit. 

U.S.WoodPreservingCo.,  165  Broadway,  New  Vork 

™  „,..=  .,  Google 


CONCRETE 

The  Road  of  the  Future 

It  is  only  a  question  of  time  until  the  main  country  traffic 
will  be  over  highways  built  of  smooth,  hard,  dustless, 
concrete.  The  sooner  the  principal  roads  of  the  country 
are  standardized  by  permanent  concrete  surfaces,  the 
sooner  the  taxpayers  will  be  relieved  of  the  endless 
expense  of  repairing  and  renewing  which  dirt  and 
macadam  roads  require. 

Wnte  for  "Concrete  Pavements,  Sidewalks, 
Curb  and  Gutter,"  one  of  our  manf  free 
booklets  on  concrete  in  road  c 


UNIVERSAL 

PORTLAND   CEMENT  CO. 

■■  OFFICES  -    ^    ■     -- 

CHICAGO  ....  208  South  La  Salle  Street 

PITTSBURGH Frick  BuUding 

MINNEAPOLIS         -  -  -  Security    Bank     Building 

ANNUAL  OtJTPUT  12.000,000  BARRELS 
PLANTS  at  CHICAGO  and  PITTSBURGH 


Google 


RELIANCE 

This  word  stands  for  the  best  road  machineiy  in  the  world.  It  means  quality. 
service.  salbfactioD.  It  stands  as  a  protection  to  the  buyer,  [or  we  back  every  piece 
(A  machinery  that  leaves  our  factory.  It  means  in  road  machinery  what  honesty, 
integrity  and  failhfulnesB  mean  in  a  man. 

For  selfish  reasons  you  ought  to  inve  itigatc  our  line.  You  may  not  save  money 
on  the  first  cost  but  when  it  comes  to  maintenance,  conveoieuce  in  ha:idling  and  un- 
interrupted service,  the  figures  will  show  on  the  right  side  of  the  ledger. 

The  illustration  shows  a  complete  Reliance  potUble  stone  crushing  outfit — Capac- 
ity 150  tons  pw  day.  We  build  our  crushers  in  sizes  from  8  n  14  to  15 1 30  indiei, 
jaw  opening  with  capacities  from  70  to  400  tons  per  day.  Reliance  portable  bins  are 
built  in  12,  15,  20,  25,  30,  40  and  50  tons  capiddes. 

The  Rehance  Sweeper  weighs  just  2000  lbs.  The  mechanism  is  held  in  positive 
alignment,  the  broom  may  be  positively  and  accurately  adjusted.  Contractors  and 
towns  owning  several  makes  of  sweepers  pronounce  the  Reliance  the  best. 

The  Porcupine  Sarifiet  will  pay  for  itself  on  one  job.  4000  square  yards  is  an 
average  day's  work  on  macadam  roads.  It  may  be  adjusted  to  scarify  evenly  to  any 
desired  depth  up  to  eight  inches.    Figure  out  for  your<elf  what  you  can  save. 


UNIVERSAL  ROAD  MACHINERY  CO.,  Kintstoo,  N.  Y. 

BRANCH  OFFICES 
BOSTON.  MASS.  HARRISBURG.  PA.  ROCHESTER.  N.  Y. 

A»ada  in  N»r  Yuri  City.  BilluMn,  Ddnil.  CUugo,  Kuiu  G17.  St.  Lm.  Lxurilb.  Lat  AaoJm. 
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THE  WARRENITE  ROAD 

Means  Profit  to  Every  Towd  and  County 
WHY  1    Because  It  Cuts  out  the  Matntenaoce  Expense 

1  Tcwdannd  murTscing  tliia  sprinfr — itvould  i»  worth  your  while  to  invpat 

aatiafaction. 

oada— Durty  all  o[  which  w«n  laid 

lists  who  trsvel  over  Wanenite  can 

ind  cODttnued  ecpenss,  and,  aflci  yci 

ill  be  dimiiialed  and  you  will 


'■  cheap*r  to  DO  IT  NOW  tkan  later  It's  ■  Aood  nwlutloa  for  1*15 

Surfa»  your  roads  with  Odier  comitla*  arc  conlrBcIlaa  for  Warrenlte 

WARRENITE  Why        Don't       Yon  r 

WARREN  BROTHERS  COMPANY 

EsecutiTe  Offices:  59  Temple  Place,  Boston 

DtaMct  OBCM 

New  York,  N.Y,.      Caieacp.  111.,  Rocheatet.  N.  Y.,        Lm  AaEeles,  Cat..  PortiaDd.On. 

M  Chuicb  St.  10  So.  LsSalle  St.    StHMnin  St..  WeM       919  Ca'iC.  Bldg.  Journal  Bide. 

PhDcciK.  AHi..  Richmond.  Va..  Nsahville,  Teno..  St.  Louia.  Mo., 

Z04  Noll  Bldg.  Vininia  Railway  «(I6  let  National  Railway 

an [T Power  BldE-  Bank  Bide.  Eichan^Bldc 
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The  WONDER  PAVER 

Combines  the  Nationally  recognized  merits  of  the  WONDER 
Concrete  Mixer  with  new  Tractor  and  General  Utility  features 
of  Remarkable  Value. 

The  WONDER  Tilting  Drum  batch  mixing  prindple  gives  rapidity 
and  economy  of  operation  with  large  output.  Great  strength,  high 
f)ower,  easy  traction,  and  many  exclusive  advantages,  all  within  small 
compass  of  size  and  weight,  are  here  united  in  cost-reducing,  money- 
making  form  unequaled  by  any  other  paver,  and  at  surprisingly  low  price. 

NOTE  THESE  POINTS 

Power  Tilting  Dram— Capacity  10  cubic  ft, 
Non-Choklnft  Skip— Widi  open  end. 
12  Ft.  Distributor— Discharges  at  12,9  or  6  ft. 
Water — May  be  added  to  batch  on  either  aide  of  mixei. 
■    Speed — li  mDea  per  hour  forward,  1  mile  per  hour  revene. 
Strong  Dlfierentlal- Will  turn  in  30  ft.  drde. 
Steering  Knuckles— On  front  wheels. 
Rear  Wheel*— Driven  by  spur  gears. 
Gaaoline  Engine — 8  H.P.  with  high  tension  magneto. 
Control— One  man  can  run  entire  machine  without  leaviog  seat. 
Dimensions- g  ft.  wide,  8  ft.  long  (without  distributor)  and  11  it.  high. 
Weight— Only  7,000  pounds. 

Inveatlgate  tbe  WONDER  before  tteeldlag  oa  any  paver 

WATERLOO  CEMENT  MACHINERY  CORPORATION 

201  VINTON  STREET,  WATERLOO,  IOWA 
New  York  Chicago 

11  Broadway  Ins.  Eichange  BIdg. 

Philadelphia  Indianapolis 

The  Boorse  401  N.  Capitol  Are. 
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Thh  TRUCK  builds  more  Roads  for  less  Money 

^T^HINK  of  how  much  more  roa^s  could  be  huilt  for 
-'-  a  given  appropriation  with  a  motor  truck  that  does 
the  work  of  20  mules  and  6  men — a  truck  that  grades, 
hank,  dumps,  spreads  and  rolls  road  materials. 

The  WHITE  Good  Roads  TRUCK 

has  been  tested  out  so  thoroughly  that  its  ability  as  a 
road  builder  under  all  conditions  is  established.  The 
County  ComnuBsioners  of  Cabarrus  County,  N.  C,  say, 
''we  would  rather  have  two  of  these  machines  than  a 
$400,000  bond  issue." 

Let  us  tell  you  where  these  trucks  are  in  use  and  the 
results.     Send  for  our  Good  Roads  Truck  Book. 

THE  WHITE  COMPA^JY 

CLEVELAND 

Ijirgest  Manufacturert  of  Comnterrial  Motor    I'ekwlea  in   Ameririi 
Pulling  a  Drag  covering  36feet  of  road  width  Pulling  a  Trtictioa  Grader 
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Culverts  built  over  this  form  have  four  essential  features 
based  oo  economy  and  efficiency: 

1.  Greatest  Strength.        3.  Lowest  Ciost. 

2.  Greatest  Capacity.        4.  Lowest  Water  Level. 

It  will  pay  any  and  all  Culvert  Builders  to  investigate  the 
merits  of  the  Whalen  Form. 

We  have  never  yet  had  one  complaint  about  the  Whalen 
Form,  nor  the  Culverts  it  builds.  Nor  have  we  ever  in  our 
history  been  called  upon  for  any  sort  of  a  repair. 

No  obligation  if  you  ask  for  full  particulars.  Write  or  wire 
for  them  at  once— and  then  go  no  further  unless  you  wish 

THE  WHALEN  FORM 

CBDWARD  J.  WHALEN)  SYRACUSE,  N.  Y, 
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WHITEHALL  PORTLAND  CEMENT 

TO  BEAT  WHITEHALL 
USE  WHITEHALL 

Walnut  Lane  Bridge 
PhlladelpUa,  Pa. 


WHITEHALL  CEMENT  MANUFACTURING  CO. 

PHILADELPHIA,   PA. 
Capacity  1,500,000  Barrels 

Most  Modern  Cement  Plant  in  the  United  States 
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The  Wolverine  Portland  Cement  Co. 
COLDWATER,  MICH. 

WOLVERINE 

HAS  NO  SUPERIOR  FOR  ROAD  WORK 
THERE'S  NONE  BETTER 

Concrete  for  Permanence 


PANAMA  ROUND"  CAST  IRON  CULVERT  PIPE 

Dnlcn 

Waited 
Wrilc  (or 
CsUlognt  mJ 
Prices  oa  com- 
plete "Pa  a  ins 
Lrie." 


Reid  Balldlnc 
Macblaery, 
Qraders, 
Dries,  Cast 
Iroi  Calvert 
Pipe 


Road  Materials  Testing  Hachines 

also 

Complele  Laboratory  Equipment 

tor  testing 

Cetnent,  Concrete,  Iron,  Steel,  etc. 

Write  tor  full  Intonnatlon 

Tioios  Olsen  Testing  Hacbine  Co. 

500  Norih  12th  Street 
Philadelphia,  Pa. 


BLANCHARD  &  HUBBARD 


ROADS  AND  PAVEMENTS 

Specification  reviewed  end  prepsred- 
CoMtructiiHi  aupetviied.    Lcboraton'  toe 
Chemicei  end  Fhylical  tstl.    Lefii  ^pert, 

J.  W.  HOWARD 
Consulting  Engineer 


"Build  the  road  of  concrete.  Your 
grandchildren  will  appreciate  it  in 
the  years  to  come." 

MICHIGAN  PORTLAND  CEMENT  COMPANY 
CHELSEA,   MICHIGAN 
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Hw  AUiuKe  CUy  Product  Comptny 
SPEEDWAY  PAVING  BLOCK 

AND 

DUNNS -WIRE-CUT  LUGS 

BESSEMER  LIMESTONE  GO. 

Besaemer  Paving  Block 

VOUNGSTOWN,  OHIO 


Clinton  Pavlnft  Brick  Compfiny 

ManufictoRn 

PAVING  BRICK 

CLINTON,  INDIANA 


Cut-LnS  Block 

Huoufsctund   by 

The  Deckman-Duty  Brick  Co. 

13tl  Swedaod  BUft.  Cl«alud,  Ohio 


We  (unkh  Ouahed  Slag  Bnd  Cru^wd  SIdim 
foe  bU  typ««  of  Mmadair  "  —  ■*  " — 
■nuctiOE      ■~-'-'— ■-•-- 


PUnU  in  Ohio,  Fcsiuylviu 


The  France  Stone  Ac  Slag  Co. 

Second  KafI  Bank  Bld«.  TOLEDO 

HOCKING  VALLEY  BRICK 
COMPANY 

Output,  FUtMO  MlUloni 

Genenl  Stla  OfGcs  PIidU 

COLUMBUS,  OHIO  LOGAN,  OHIO 

HY-TEX  BRICK 

Hydraulic -Press  Brick  Company 

ST.  LOUIS  MISSOURI 

Luml  Mmken  of  Fux  Brick  [n  Ihc  Worid 

Vitrified  PUTcn 

Show  UAhaR  Ciom  Breaking,  and  lowaat 

Rattler  and  Abaorptlan  tati 


C.  p.  MAYER  BRICK  GO. 
BRIDGEVILLE,  PA. 

CoDtractora  Ask  Us  for  Price  Before 
You  Bid 


"Best  Paving  Brick  Made" 

CanUHi,  Ohio 

THE  OREGONIA  BRIDGE 
COMPANY 

lococimnited 
BRIDGE  &  STRUCTURAL  WORK. 

LEBANON.  OHIO 


Sewer  Pipe,  Paving  Brick,  Etc. 

OScB  and  Woika; 
PATTON.  CAMBRIA  CO..  PA. 


ISHAM  RANDOLPH  &  CO. 

CONSULTING  ENGINEBRS 


J.  Beverley  Rabluoa  W.  O.  Rua 

ROBINSON  &  ROSS 
Iron  Slag  Paving  Brick 

(NEAT-SANITARY-DURABLE) 
U  Eicbange  Placa  NEW  YORK 

SPOTTISWOODE-CUSACK  CO. 
Coal^umbcl^-MBaona-  Hatcriala 

Cnohed  Stooe  fot  Coneretf  Road  Uikiii«  and 

Office:  Muau'  Miteruli-^Himbec: 

181  SMtx  Avenue  241  WaihiiutoB  Stnet 

andD.L.liW.R.R.  and  Erie  Rnilrmd. 

Pbone  32  Phone  JM3 

ORANGE,  N.  J. 

STERLING  BRICK  COMPANY 

MuuEictuRn  o[ 

Vitrified  Paving  Blocks 

OLEAN,  NEW  YORK 

THE  UNITED  BRICK  COMPANY 
Wire  Cut  Lug  Paving  Block 
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HIGHWAY  BRIDGES  AND  CULVERTS 

The  proper  material  to  be  used  intheconfitructionof  abridgeor 
culvert  depends  almost  wholly  on  local  conditions,  such  as  area 
of  waterway  required,  character  and  amount  of  traffic,  available 
funds,  etc.  For  bridges  of  considerable  span,  steel  ta  commonly 
used,  though  long  arches  of  concrete,  stone  or  brick  are  not  un- 
usual. For  the  shorter  apons  up  to  30  or  40  feet,  reinforced  con- 
crete is  well  adapted.  Culverta  are  built  of  various  materials, 
such  as  stone,  brick,  concrete,  and  pipe  of  cement,  vitrified  clay, 
comigated  iron,  or  cast  iron.  Wood  is  also  frequently  used,  but 
the  high  cost  of  mwntenance,  and  the  inconvenience  and  discom- 
forts attending  periodic  repairs  or  renewals  make  it  a  very 
undesirable  material  of  which  to  construct  highway  bridges  or 
oulverts,  and  its  use  should  be  avoided. 

StMlBrUftM 

Because  of  its  toughness  and  great  unit  strength,  steel  is  pecul- 
iarly well  adapted  for  use  in  bridge  construction.  Cast  and  wrought 
iron  were  formerly  much  used  for  this  purpose,  but  in  recent 
years  have  been  generally  supplanted  by  steel. 

A  complete  discussion  of  the  subject  of  steel  bridges  would  oc- 
cupy too  much  space  to  be  undertaken  here.  There  are  a  few 
SMential  details,  however,  which  may  be  profitably  pointed  out. 

DMlftn 

The  design  of  steel  bridges  is  now  almost  an  exact  science,  and 
most  of  the  bridge  companies  doing  business  in  this  country  are 
amply  equipped  for  executing  designs  under  any  reasonable  set 
of  conditions  that  may  be  imposed.  It  is  obviously  bad  practice, 
however,  to  invite  bids  for  furnishing  and  erecting  a  proposed 
bridge  from  these  oompanies  upon  their  own  plans,  without  first 
having  preecribed  a  complete  and  definite  set  of  conditions  to 
which  vie  deugns  must  conform.  Otherwise,  in  the  absence  td 
a  standard  of  excellence,  no  adequate  comparison  can  be  made  of 
tlie  bids  received.  Also,  ineeponsible  parties  are  likely  to  secure 
the  contract  by  submitting  low  bids  with  very  U^t  dedgns. 
ProvisoD  should  alwa^  be  made  for  having  bridge  desigot  che(£ed 
by  a  eompetoit,  dismterested  deogner. 


)vGoO'^lc 


310  AUBRICAN    HIOBWAT  AB80CIATI0M 

Lowllnft 

He  loading  which  a  highway  bri^e  should  be  designed  to  sustain 
depends  in  general  on  the  local  traffic  cont^tions.  Due  allowance, 
however,  should  always  be  made  for  reasonable  increases  both  in 
the  amount  of  traffic  and  in  the  weight  of  concentrated  loads. 
For  rural  bridges  it  ia  usually  sufficient,  in  designing  the  floor 
system,  to  provide  for  a  uniform  live  load  of  125  pounds  per 
square  foot,  or  for  a  load  of  W  tons  concentrated  on  two  axles 
10  feet  apart,  with  wheels  spaced  6  feet  on  axles  and  with  two- 
thiids  of  the  load  on  the  rear  axle.  In  designing  the  trusses  the 
uniform  live  load  may  be  safely  assumed  as  follows:  For  spans  less 
than  60  feet  in  lei^h,  125  pounds  per  square  foot  of  Qoor  surface; 
for  spans  between  50  and  100  feet  in  leo{^,  100  pounds  per  square 
foot  of  floor  surface;  while  for  spans  greater  than  100  feet  in  length, 
the  assumed  uniform  live  load  per  square  foot  of  floor  surface  may 
be  reduced  2  pounds  for  each  additional  10  feet  in  length  of  span, 
provided  that  in  no  case  should  the  assumed  uniform  live  load  be 
less  than  80  pounds  per  square  foot  of  floor  surface. 

P]«n  and  Abutments 

A  large  paicentage  of  the  bridge  ftulures  in  this  country  have 
been  due  to  umproperly  designed  abutments.  There  seems  to  be 
a  general  tendency  to  confuse  the  design  of  abutments  with  that  of 
piers,  and  it  is  not  imusual  to  see  a  bridge,  consisting  of  a  single 
span,  supported  on  four  slender  cylindrical  piers  wi^  no  other  pro- 
vision for  restraining  the  material  of  the  approach  embankment 
than  wooden  boards  resting  against  these  piers.  There  can  be 
no  objection  to  the  use  of  properly  designed  cylindrical  piers  for 
supporting  intermediate  spans;  but  the  abutment  must  serve  a 
diud  purpose.  It  is  required  to  support  the  bridge  and  also  to  act 
as  a  retaining  wall  for  the  approach;  and  both  of  these  functions 
should  be  considered  in  making  the  design. 

Poundatloas  for  Piers  and  Abutments 

In  designing  piers  and  abutments,  the  size  of  the  footings  ^ould 
usually  depend  on  the  character  of  the  foundation  matetial.  In- 
veetigations  should,  therefore,  be  made  in  the  vicinity  of  each  pier 
or  abutment  before  the  design  is  completed.  The  foundation  may 
be  tested  by  sounding  with  rods,  by  boring  with  wood  augers,  by 
unking  pipes  with  water  jeta  or  by  drilling  with  a  percussion  drilL 

When  the  character  of  the  foundation  material  has  been  deter- 
mined, its  safe  bearing  capacity  may  be  estimated  from  the  fol- 
lowing table,  taken  from  IT.  S.  Office  of  Public  Roads  Bulletin 
No.  43. 
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Quiclu&nd  and  w«t  aotla O.oS  to  1 

Dry  earth 1  to  1.6 

Moderately  dry  clay 2  to  4 

Dry,  Btiff  clfcv 4  to  8 

Sftnd 2  to  4 

Saad,  compact  Mid  oemeiit«d 4  to  S 

GrBTel,  cemented 8  to  10 

Rook 300 

Where  the  material  of  the  fotmdation  is  poor,  as,  for  example, 
wet  clay  or  quicksand,  it  is  customary  to  increase  its  bearing  power 
by  malnng  use  of  piles,  which  are  driven  to  such  depth  as  is  neces- 
sary to  prevent  settling  after  the  weight  of  the  whole  structure  is 
superimposed,  the  piles  being  considered  as  carrying  the  entire 
toad.  The  formula  m  most  general  use  for  determining  the  amount 
of  driving  necessary  to  produce  this  condition  is  that  proposed  by 

the  Engineering  News,  P'^-szpi'  "^  which  P  is  the  safe  load  in 

Sunda  on  one  pile,  W  the  weight  of  the  hammer  in  pounds,  H  the 
1  of  the  hammer  in  feet,  and  <S  the  penetration  or  sinking  in 
inches  under  the  last  blow. 

Floors 

Highway  bridge  floors  are  made  of  wood,  reinforced  concrete 
or  steel.  Wood  floors  are  probably  the  most  common,  but  rein- 
forced concrete  presents  many  advantages  over  wood  for  this  pur- 
pose, and  is  becoming  very  popular.  Wood  floors  on  old  bridges, 
however,  should  never  be  replaced  by  concrete,  unless  the  chimge 
was  anticipated  in  the  original  design.  Neither  should  the  thick- 
ness of  the  wood  floor  be  much  increased,  as  any  additional  weight 
put  on  the  structure  for  which  provision  has  not  been  made  is 

^  to  prove  disastrous. 

The  economical  thickness  of  wood  floors  depends  on  traffic  and 
climatic  conditions,  as  well  as  on  the  quality  of  the  wood.  In 
general,  it  should  be  such  that  the  wood  will  have  practicaJly  worn 
out  before  being  destroyed  by  decay.  This  economical  thickness 
varies  from  2}  to  4  inches. 

Concrete  or  steel  floors  should  always  be  protected  from  the 
traffic  by  cushion  of  earth  or  macadam. 

Palnttng 

Steel  bridges  should  ordinarily  be  repunted  about  once  every 
three  years.  If  this  work  ia  neglected,  as  is  so  frequently  the  case, 
rust  soon  makes  inroads  into  the  metal,  impuring  both  its  strength 
and  appearance. 


)vGoO'^lc 


216  AHBBICAN    BIGHWAT   ASaOCIATIOM 

Concret*  Bridgta  uid  CulTtrts 

CoDorete  bridges  and  culvertB  should  be  designed  to  austun  tbe 
same  live  loads  as  those  indicated  above  for  steel  bridges. 

The  proper  type  of  superstructure  to  adopt  for  any  particular 
case  should  usually  depend  on  local  conditions.  For  exajnple, 
where  sufficient  h^d  room  and  satisfactory  foundation  can  be 
obtained,  an  arch  may  be  advantageously  used.  Where  head  room 
is  limited  or  the  foundation  poor,  however,  it  may  frequently  be 
necessary  to  make  the  superstructure  flat.  Also,  flat  slab  super- 
structures are  ordinarily  used  for  spana  less  than  about  14  feet  in 
length,  as  Uttle,  if  any,  saving  can  be  effected  by  using  an  arch. 
Where  appearances  are  of  prime  consideration,  however,  an  arch 
may  properly  be  iised,  even  at  addition^  ooet. 

There  are  three  types  of  flat  reinforced  concrete  superstruc- 
tures in  general  use  which  are  respectively  known  as  the  slab  type, 
the  encased  I-beam  type,  and  the  T-beam  type.  Each  of  these 
types  may  be  used  witji  either  stone  or  concrete  abutments. 

The  slab  type  is  practicable  only  for  spans  less  than  about 
16  feet  in  length.  Culverts  and  bridges  of  this  type  are  very  eB«ly 
constructed,  and  require  very  little  skilled  labor. 

The  encased  I-beam  type  of  superstructure  is  well  suited  for 
spans  from  10  feet  to  30  feet  in  length.  In  this  type,  the  steel 
beams  are  designed  to  carry  the  entire  load,  though  the  concrete 
casing  undoubtedly  increases  the  strength  of  the  structure. 

The  T-beam  type  is  adapted  for  about  the  same  range  of  spans 
as  the  I-beam  type,  though  T-beams  can  be  used  for  somewhat 
longer  spana.  When  used  for  spans  over  30  feet  in  length,  however, 
the  economy  of  employing  them  should  be  demonstrated  for  each 
particular  case.  The  construction  of  T-beam  bridges  and  cul- 
verts is  more  difhcult  than  either  of  the  other  types  and  requires 
more  skilled  labor.  The  cost  of  materials,  however,  is,  in  general, 
somewhat  less. 

The  accompanying  illustrations,  which  have  been  prepared  from 
data  contained  in  Bulletin  No.  45  of  the  U.  S.  Office  of  Public 
Roads,  show  how  the  various  types  of  concrete  superstructures 
are  designed,  and  also  show  typical  designs  for  a  4  foot  by  3  foot 
box  culvert,  and  a  10  foot  span  slab  bridge  on  stone  abutmecte- 
Plp«  CulTerto 

Vitrified  clay,  cast  iron,  corrugated  iron,  steel  plate  and  concrete 
pipes  are  used  for  the  smaller  ctdverts.  Up  to  24  inches  in  diam- 
eter pipe  culverts  are  usually  economical  and  the  pipes  are  easily 
handled  and  laid.  They  should  be  laid  true  to  grade  and  on  a  Arm 
foundation.  Headwalls  of  concrete,  brick  or  stone  should  be  con- 
structed at  each  end,  extending  high  enough  to  carry  tlie  (ill  and 
low  enough  to  avoid  dami^  by  frost. 
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CMt  Iron  Pipe  GulT«rtB 

Cast  iron  pipe  hu  been  Batisfactorily  lued  for  culverts  for  many 
years,  and  while  not  as  cheap  per  foot,  nor  as  easily  handled  as 
some  of  the  lighter  metal  culverts,  its  claim  to  durability  can  not 
be  queetioned.  Some  of  the  cast  iron  pipe  culverts  plac^  in  Paris 
over  three  hundred  years  ago  are  still  in  service  and  apparently 
in  a  ttur  state  of  preservation. 

Cast  iron  pipe  for  highway  culverts  is  usually  made  in  IWoot 
lengths,  and  can  be  ob^ined  in  various  diameters  from  foundries 
in  almost  every  part  of  the  country. 

Sectional  Cast  Iron  Culverta 

The  sectional  cast  iron  culverts  possess  features  which  tend  to 
make  them  desirable  in  highway  work.  With  their  flattened  oval 
base,  t^ey  are  said  to  have  greater  freedom  from  cloggmg.  Th^ir 
locked  joints  holds  them  intact.  It  is  claimed  that  their  headwalls 
hold  the  roadbed  in  shape  thus  allowing  a  shorter  length  of  cidvert 
to  be  used.  It  is  also  claimed  that  their  form  gives  them  greater 
strength  than  the  round  structures  possess,  as  welt  as  facilitating 
easy  handling  and  consequent  saving  in  transportation  and  that 
they  may  be  aasemUed  by  unskilled  labor.  They  make  good 
culverts  for  highways. 

Corrugated  Metal  Culverta 

Many  culverts  are  now  being  constructed  of  corrugated  gal- 
vaoised  iron  or  steel  sheets.  The  corrugations  are  desi^ied 
to  80  strengthen  the  sheet  as  to  reduce  the  Sanger  of  collapse. 
This  form  of  culvert  has  come  into  extended  use  during  the 
past  eigiit  or  ten  years  largely  on  account  of  the  fact  that  it  is 
easily  installed  and  does  not  require  the  ck)8e  supervision  which 
is  necessary  for  many  other  types  of  highway  drainage. 

The  pipe  should,  however,  be  made  to  conform  to  proper 
requirements  for  fabrication,  rivetting,  etc.;  should  be  made 
from  a  sufficiently  heavy  gai^e  of  metal  to  insure  strength  for 
the  diameter  of  pipe  required;  and  should  be  sufficientiy  and 
properly  fgatvaniwd.  In  the  best  practice,  such  culverts  are 
mswled^with  concrete  or  masonry  headwalls. 

vitrified  CUy  Calrert  Pipe 

Id  localities  where  the  ground  does  not  freeie  to  great  depths, 
vitrified  clay  pipe  has  proved  satisfactory  as  a  culvert  material. 
It  should  be  double  strength,  hard  burned,  and  salt  ^aied.  Each 
pipe  should  be  a  true  cylinder,  free  from  cracks,  and  have  a  thick- 
ness of  shell  of  at  least  one-twelfth  of  the  intern^  diameter.    In 
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laying  the  culvert,  care  should  be  taken  to  round  out  the  bottom 
of  the  ditch  to  fit  the  pipe,  mftlfing  suitable  depressions  for  the 
bellis.  Where  rock  occurs  in  the  ditch,  it  should  be  excavated 
some  6  inches  below  the  lower  surface  of  the  pipe  and  replaced 
with  clay  or  sand.  In  very  cold  climates,  the  pipe  should  be  com- 
pletely covered  with  sand  or  broken  stone  for  a  depth  of  at  least 
h  inches.  Where  earth  comes  directly  in  contact  with  the  pipe, 
danger  from  freezing  ia  considerably  increased.  The  surface  of  Uie 
roadway  should  never  be  leas  than  1}  diameters  above  the  top  sur- 
face of  the  pipe. 

Importance  of  Eogioeering  SapervlsIoD 

Before  leaving  the  subject  of  bridges  and  culverts,  attention 
should  be  called  to  the  importance  of  having  the  design  and  con- 
struction of  all  such  structures  executed  under  the  immediate 
supervision  of  a  competent  engineer.  In  no  other  feature  of  high- 
way improvement  can  technical  training  be  employed  to  better 
advant^.  Not  only  the  efficiency  of  the  structure  itself  is  in- 
volved, but  human  safety  ia  not  infrequently  dependent  on  its 
proper  design  and  construction. 
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Specifications  common  to  the  following  types:  broken  atone  and 
bitundnoua  surfacing  (tor  grouting  method);  broken  stone  aiid  bi- 
tuminoua  surface  (double  penetration  method);  broken  stone  and 
biiumirious  surface  (mixed  method) . 

Section  10.  Broken  stone  consisting  of  trap  rock  or  rock  which,  in 
the  opinion  of  the  engineer,  la  equal  to  trap  rock  shall  be  spread 
and  rolled  on  the  road  bed  prepared  aa  herein  described,  as  follows: — 

The  width  of  the  broken  stone  shall  be  eighteen  (18)  feet. 

The  lower  course  shall  consist  of  stones  that  will  pass  through  a 
ring  two  and  one-half  (2))  inches  in  diameter  and  will  not  pass 
through  a  ring  one  and  one-quarter  (IJ)  inches  in  diameter,  and 
shall  be  four  (4)  inches  deep  in  the  centre  and  four  (4)  inches  deep 
at  the  aides  after  rolling. 

The  lower  course  shall  be  diaped  to  a  true  section  conformmg 
to  the  proposed  cross-section  of  the  highway  and  thoroughly  rolled. 

Any  depressions  or  irr^ularities  which  may  occur  shall  be  filled 
with  smaQer  stones  as  directed  by  the  engineer,  and  again  rolled 
until  the  surface  is  true  and  unyielding.  The  interstices  in  this 
course  shall  then  be  filled  with  clean  sharp  sand,  and  after  being 
thoroughly  rolled  dry  the  sand  shall  be  just  below  the  top  of  the 
broken  stone  as  directed  by  the  en^neer,  and  no  sand  shaU  be  left 
on  top  of  the  stones. 

If  at  any  time  before  the  acceptance  of  the  work  any  soft  or 
imperfect  places  or  spots  develop  in  the  surface,  all  such  places 
shall  be  removed  and  replaced  with  new  material  and  then  rolled 
until  thoroughly  compacted  and  until  the  joints  or  edges  at  which 
the  new  work  connects  with  the  old  become  invisible.  All  such 
removal  and  replacing  of  tiiuatisfactory  material  shall  be  done 
at  the  expense  of  the  contractor. 

No  bituminous  work  shall  be  done  during  rain^  weather  nor  when 
weather  conditions  as  to  tonperature  or  ouierwise  are,  in  the  opin- 
ion of  liie  engineer,  unfavorable  to  obtaining  satisfactory  results. 

SPECIFICATIONS  SUPPLEMENTAL  TO  THE  ABOVE 

BriAea  Stone  aad  Bitumtnoua  Snrfaclnft 

Tar  grouting  method.    Upon  the  lower  course  shall  be  spread  the 

upper  course  of  stone  which  shall  consist  of  stones  that  will  pus 

through  a  ring  one  and  one-quarter  (1^)  inches  in  diameter,  but  will 
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oot  pass  through  a  ring  one-balf  (i)  inch  in  diameter,  and  aball  be 
two  (2)  inches  in  thickness  after  rolling  with  a  steam  roller  and 
evened  up  with  material  of  the  same  size  and  quality  as  has  been 
used  in  that  particular  course  and  to  the  satisfaction  of  the  engineer. 

Upon  the  upper  course  of  stone,  prepared  as  hereinbefore  de- 
scribed, re&ned  tar  shall  be  uniformly  applied  with  a  pressure- 
machine  at  the  rate  of  one  and  one-half  (1^)  gallons  to  each  square 
yard  of  surface,  and  immediately  covered  with  clean  trap  pea  stone 
and  then  thoroughly  rolled.  A  second  application  of  refined  tar 
shall  then  be  made  in  the  same  manner  as  in  the  first  application 
at  the  rate  of  one-half  (i)  gallon  per  square  yard  and  immediately 
covered  with  clean  trap  pea  stone  and  then  thoroughly  rolled. 

In  distributing  the  tar  no  overlapping  diall  be  allowed. 

The  contractor  shall  sprinkle  the  rc^  with  water  when  and  as 
directed  by  the  engineer. 

All  depressions  in  any  course  shall  be  filled  with  the  same  mate- 
rial used  in  that  particular  course  and  shall  be  rolled  until  a  smooth, 
true  and  unjnelding  surface  is  obtained. 

The  bituminous  binder  shall  consist  of  refined  tar  and  when 
applied  to  the  road  surface  it  shall  have  a  temperature  approximat>- 
ing  ZOCF. 

The  sand  used  to  bind  the  broken  atone  in  the  lower  course  shall 
be  clean,  sharp  and  free  from  loam,  clay,  and  adventitious  matter 
of  all  kinds. 

It  ahall  contain  no  pebbles  which  will  not  pass  through  a  one-half 
0)  inch  mesh  nor  practically  any  grains  or  particles  whidi  will 
pass  through  a  screen  of  thirty  (30)  meshes  to  the  linear  inch. 

The  commission  will  order  the  tar  when  requested  so  to  do  by 
the  contractor. 

The  contractor  ia  to  be  responsible  for  any  and  all  railroad  stor- 
age charges  and  for  any  loss  or  damage  to  materia]  that  may  accrue 
after  the  delivery  of  the  tar  at  the  railroad  delivery  selected. 

The  contrfictor  is  to  beat  the  tar  in  tank  cars  or  otherwise,  team 
the  tar  to  the  site  of  the  work,  and  apply  thereon  as  ^c^ed 
without  compensation  additional  to  the  price  paid  per  gfdlon  for 
bituminous  surfacing. 

Double  penetration  method.  The  new  broken  stone  in  this  lower 
course  sball  be  spread  from  carts  by  hand,  or  from  a  dumping 
board. 
_  Upon  the  surface  prepared  as  hereinbefore  described  heavy  asph&ltic 
oil  shall  be  uniformly  applied  with  a  pressure  machine  at  the  rate 
of  five-eights  (j)  of  a  gallon  to  each  square  yard  of  surface. 

Immediately  after  the  application  of  the  oil  a  course  of  stone  con- 
sisting of  broken  trap  rock  in  sizes  varying  from  one-half  ())  inch  to 
one  and  one-quarter  (1  J)  inches  in  their  longest  dimensions  shall  be 
applied  by  spreading  by  hand  from  piles  previously  distributed  on 
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the  side  of  the  road,  the  course  to  be  one  (1)  inch  in  thickness  after 
rolling. 

A  second  application  of  the  oil  shall  then  be  made  in  the  manner 
previously  described  and  at  the  rate  of  five-eighths  ({)  of  a  gallon 
to  each  square  yard  of  surface. 

ImmedjJately  after  this  second  application  of  oil  a  course  of  stone 
of  the  same  sizes  as  in  the  first  application  shall  be  lightly  spread  in 
quantity  sufficient  to  cover  the  oil,  and  then  thoroughly  rolled;  ^ter 
which,  a  third  application  of  oil  shall  be  made  in  the  manner  pre- 
viously described  at  the  rate  of  one-quarter  (i)  of  a  gallon  to  each 
square  yard  of  surface,  immediately  covered  with  clean  trap  rock 
pea  stone,  and  then  thoroughly  rolled. 

The  bitimunous  binder  shall  consist  of  asphalUc  oil  and  when  ap- 
plied to  the  road  surface,  it  shall  have  a  temperature  approximating 
250"  F. 

The  sand  used  to  bind  the  broken  stone  in  the  lower  course  shall 
be  clean,  sharp,  and  free  from  loam,  clay,  and  adventitious  matter 
of  all  kinds. 

It  shall  contain  no  pebbles  which  wilt  not  pass  through  a  one- 
half  (i)  inch  mesh,  nor  practically  any  grains  or  particTefl  which 
will  pass  through  a  screen  of  thirty  (30)  meshes  to  the  linear  inch. 

In  distributing  the  oil  no  over-lapping  shall  be  allowed. 

The  contractor  shall  sprinkle  the  road  with  water  when  and  as 
directed  by  the  engineer. 

All  depressions  in  any  course  shall  be  filled  with  the  same  material 
used  in  that  particular  course,  and  shall  be  rolled  until  a  smooth, 
true  and  unyielding  surface  is  obtained. 

All  removal  and  replacement  of  unsatisfactory  material  shall  be 
done  at  the  expense  of  the  contractor. 

The  Massachusetts  Highway  Commission  will  furnish  all  asphaltic 
oil  necessary  in  tank  cars  at  tiie  railroad  freight  station  nearest  to 
the  site  of  the  work. 

The  commission  will  order  the  oil  when  requested  so  to  do  by 
the  contractor. 

The  contractor  shall  be  responsble  for  any  and  all  railroad  stor* 
age  charges  and  for  any  loss  or  damage  to  material  that  may  accrue 
after  the  delivery  of  the  oil  at  the  railroad  dehvery  selected. 

The  contractor  is  to  heat  the  oil  in  tank  cars  or  otherwise,  team 
the  oil  to  the  site  of  the  work,  and  apply  thereon  as  specified,  with- 
out compensation  additional  to  the  price  paid  per  gallon. 

Mixed  method.  On  the  lower  course  of  broken  stone,  prepared 
as  hereinbefore  specified,  shall  be  spread  according  to  lines  and 
grades  given  by  tne  engineer,  the  bituminous  mixture,  which  shall 
consist  of  trap  rock  broken  stone  mixed  with  Bermudez  Road 
Asphalt;  the  sizes  of  stone,  proportions  of  stone  and  of  asphalt, 
and  method  of  mixing  and  spreading  to  be  as  herdnafter  described. 
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The  bituminous  mixture  shall  be  laid  in  one  course  and  shall  be, 
aiter  rolling,  two  (2)  inches  in  thickness. 

The  broken  atone  shall  vary  in  size  from  one-quarter  (J)  inch 
to  one  and  one-quarter  (11)  inches  and  no  stones  latter  than  one 
and  one-quarter  (IJ)  inches  in  their  longest  dimensions  shall  be 
used.  All  broken  stone  used  stball  be  absolutely  clean  and  free 
from  adventitious  matter. 

When  the  broken  stone  has  been  heated  to  not  less  than  150°F., 
or  more  if  the  engineer  so  requires,  it  shall  be  mixed  with  the  asphalt 
by  machines,  which  shall  be  approved  by  the  engineer,  and  as  the 
engineer  may  direct,  until  all  particle  of  stone  are  covered  with 
asphalt. 

Sixteen  (16)  gallons  of  asphalt  measured  at  temperature  of  the 
air  shall  be  mixed  with  each  cubic  yard  of  stone. 

Before  mixing  with  the  stone,  the  asphalt  shall  be  carefully  heated 
to  not  less  than  Z50°F.  and  at  that  temperatiu^  shall  be  mixed  with 
the  stone.  No  asphalt  shall  be  used  after  it  has  been  injured  by 
overheating  or  burning.  The  contractor  shall  heat  the  asphalt  in 
suitable  kettles  satisfactory  to  the  engineer. 

After  being  properly  prepared  as  hereinbefore  stated,  the  mix- 
ture shall  be  teamed  to  the  road  and  spread  before  it  has  cooled  to 
a  temperature  below  lOO'F. 

The  mixture  shall  be  dumped  on  steel  dumping  platforms  or 
shovelled  directly  from  the  cart  into  place.  As  the  spreading  is 
done  rakes  shall  be  used  to  obtain  a  uniform  distribution  of  stones 
and  an  even  surface  before  rolling. 

The  mixture,  after  being  satisfactorily  spread  and  raked,  shall 
be  at  once  rolled  with  a  tandem  roller,  weighing  not  less  than  seven 
(7)  tons,  care  being  taken  not  to  push  the  mixture  out  of  place  by 
the  roller,  but  to  roll  so  as  to  lay  it  down,  compressed  to  a  perfect 
cross-eection,  and  true  to  line  and  grade.  During  very  hot  weather 
the  rolling  shall  be  postponed  until  cool  raiou^  to  roll  witiiout 
pushing  out  of  place  and  shape. 

If  any  unevenness  or  depressions  appear  during  or  after  rolling 
the  bituminous  mixture,  suitable  material  (mixed),  satisfactory  to 
the  engineer  shall  be  added,  and  rolled  in  a  manner  to  remove  bIH 
such  unevenness  or  depressions. 

Immediately  after  the  bituminous  mixture  is  rolled  to  a  firm 
surface  and  free  from  irregularities,  a  seal  coat  of  Bermudes  Asphalt 
shall  be  so  applied  as  to  completely  cover  the  surface,  using  one- 
third  (i)  of  a  gallon  of  asphalt  per  square  yard  of  surface.  It  afaal] 
be  car^ully  spread  with  "Squeegees"  or  brooms. 

Immediately  after  it  has  been  spread  it  shall  be  covered  with 
clean  trap  rock  pea  stone  and  rolled  until  the  pea  stone  is  bonded 
with  the  asphalt  of  the  seal  coat. 

No  teaming  or  travel  of  any  kind  shall  be  allowed  to  pass  avex 
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the  new  surface  until  twenty-four  hours  h&ve  elapsed  after  the 
final  rolling,  or  until  the  surface  has  become  sufBciently  hardened 
to  prevent  injury  by  picking  up  or  tracking. 

In  order  to  provide  for  passing  traffic  during  the  progress  of  the 
work  it  will  be  necessary  to  construct  only  one-half  of  the  width 
of  the  roadway  at  one  time.  The  bottom  course  of  that  portion 
of  the  roadway  which  shall  first  be  laid  shall  be  extended  two  (2) 
feet  beyond  the  centre  of  the  road  or  two  (2)  feet  beyond  the  inside 
edge  of  the  bituminous  mixture  so  as  to  provide  a  firm  base  for 
the  bituminous  mixture,  also  to  satisfactorily  bond  into  the  remain- 
ing portion  of  the  bottom  course  when  laid. 

The  bituminous  mixture  and  sealing  coat  of  that  portion  first 
t^d  shall  lap  over  the  line  of  the  joint  at  the  centre  of  the  road- 
way, so  that  when  the  second  half  is  hud  the  first  half  can  and 
diall  be  cut  back  to  a  uniform  lon^tudinal  line  and  perfect  vertical 
section  so  as  to  obtain  a  perfect  joint  and  cross-section. 

From  the  time  of  commencement  of  laying  the  bituminous  mix- 
ture during  and  until  the  time  the  final  covering  of  pea  stone  is 
spread  on  the  seal  coat,  the  adjoining  surface  on  any  or  all  sides  of 
the  portion  under  construction  shall  be  kept  watered  as  directed 
by  the  engineer  to  prevent  dust  alighting  on  the  bituminous  surface. 

The  commission  will  furnish  all  Bermudez  Asphalt  in  barrels  in 
cars  at  the  railroad  siding  requested  by  the  contractor. 

The  contractor  shall  be  responsible  for  any  and  all  railroad  charges 
and  for  any  loss  or  damage  to  material  after  the  delivery  of  the 
asphalt  at  the  railroad  siding. 

l^e  contractor  shall  at  his  own  expense  team  the  asphalt  to  the 
work,  store  it  and  protect  it  from  the  weather  to  the  satisfaction 
of  the  uigineer. 

BltmnlnouB  Wearing  GourBe 

Hot  ail  blanket.  Section  10a.  After  the  macadam  road  has 
been  finished  as  herein  described,  the  surface  shall  be  swept  with 
brooms,  or  a  horp"  sweeper,  approved  by  the  engineer,  and  so  as 
to  fully  expose  the  stones  of  the  upper  course  and  to  remove  to  a 
sli^t  extent  the  binder  between  them.  If  directed  by  the  engi- 
neer, the  road  ^all  then  be  watered  slightly.  Upon  the  surface 
for  the  full  width  of  the  macadam  the  bitimiinous  binder  herein- 
tdta  described  shall  be  applied  in  a  thin  film,  the  bituminous  mate- 
rial shall  be  heated  to  a  temperature  hereinafter  stated,  and  dis- 
tributed evenly  by  means  of  a  pressure  machine  approved  by  the 
engineer,  so  designed  as  to  enable  its  operator  to  control  the  Sow 
and  to  distribute  the  material  uniformly,  under  a  pressure  of  not 
less  than  thirty  (30)  pounds  per  square  inch,  leaving  no  streaks  or 
spots,  and  BO  designed  as  to  enable  its  operator  to  cut  out"  any 
portion  of  the  roadway  and  to  avoid  any  surplus  deposit  of  the 
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binder  on  the  roadway  or  elaewhere.  If  the  engineer  shall  ao  direct 
the  bituminoua  binder  shall  also  be  further  ^stributed  by  meana 
of  Boft  brooms  or  "squeegees."  For  this  portion  of  the  work  not 
more  than  one-quarter  (J)  of  a  gallon  of  said  material  to  the  square 
yard  of  surface  shall  be  requir«l. 

Aa  soon  aa  may  be  after  the  application  of  the  bituminous  binder, 
as  above  specified,  a  thin  layer  of  sand  shall  be  distributed  evenly 
thereon  in  sufficient  quantity  to  absorb  all  surplus  oil  and  form  a 
true  surface.  This  surface  shall  be  thoroughly  rolled,  and,  if  desired 
by  the  engineer,  slightly  watered,  after  which  oil  shall  be  again 
applied  in  the  same  manner  hereinbefore  stated,  at  the  rate  of  one- 
quarter  (\)  of  a  gallon  to  the  square  yard  of  surface. 

As  soon  as  may  be  after  the  appHcation  of  the  bituminous  binder, 
as  above  specified,  a  thin  layer  of  sand  shall  be  distributed  evenly 
thereon  to  such  a  depth  that  after  rolling  no  surplus  binder  shall 
appear  upon  the  surface  of  the  roadway,  and  so  that  there  shall  be 
a  wearing  course  of  the  sand  combined  with  the  bituminous  binder 
of  a  total  depth  approximating  one-half  (^)  inch.  ' 

The  sand  used  ^all  be  clean,  sharp  and  dry,  free  from  loam, 
clay  and  adventitious  matter  of  all  kinds.  It  shall  cootain  no 
pebbles  which  will  not  pass  through  a  one-half  ())  inch  mesh,  nor 
practically  any  grains  or  particles  which  wiU  pass  through  a  screen 
of  thirty  (30)  meshes  to  the  linear  inch. 

The  bituminous  binder  shall  consist  of  asphaltic  oil,  and  when 
applied  to  the  road  it  diall  have  a  temperature  approximating  250^. 

The  completed  surface  of  the  roadway  shall  be  smooth,  conform- 
ing to  the  profile  and  croea-section,  and  free  from  hollows  or  deprea- 
nons,  and  if  at  any  time  before  the  acceptance  of  the  work  spots 
or  streaks  appear,  indicating  a  deficiency  or  a  surplus  of  the  bitu- 
minous binder,  the  surface  shall  be  again  treated  with  more  of  the 
binder  or  sand,  as  the  case  may  be,  and  if  directed  by  the  engineer, 
the  surface  shall  be  lightly  watered  and  thorot^hly  rolled. 

All  removal  and  replacement  of  unsat^factory  material  shall  be 
done  at  the  expense  of  the  contractor. 

No  bituminous  work  shall  be  done  during  rainy  weather  nor  when 
weather  conditions  as  to  temperature  or  otherwise  are  in  the  opin- 
ion of  the  engineer  unfavorable  to  obtaining  satisfactory  results. 

The  Massachusetts  Highway  Commission  will  furnish  aU  asphaltic 
oil  necessary  in  tank  cars  at  the  railroad  freight  station  nearest  to 
the  site  of  the  work.  The  commissioner  wiD  order  the  oil  when 
requested  so  to  do  by  the  contractor. 

The  contractor  shall  be  responsible  for  any  and  all  railroad  stor- 
age charges,  and  for  any  loss  or  damage  to  material  that  may  accrue 
after  the  delivery  of  the  oil  at  the  railroad  delivery  selected. 

The  contractor  is  to  heat  the  oil  in  tank  cars  or  otherwise,  team 
the  oil  to  the  site  of  the  work,  and  apply  thereon  as  specified  witiiout 
compensation  additional  to  ihe  price  paid  per  gallon. 
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Shaping  surface  for  sand  and  oil.  Section  9.  Before  the  sand 
and  oit  is  spread  the  roadbed  shall  be  shaped  to  a  true  surface  con- 
fonning  to  the  propoBed  cross  section  of  the  highway  and  rolled 
by  a  six  ton  roller,  unless  otherwise  ordered  by  the  engineer. 

All  depressions  occurring  must  be  filled  with  suitable  material 
and  ag^  rolled  until  the  surface  is  smooth  and  hard.  The  cost 
of  shaping  and  rolling  the  roadbed  shall  be  Included  in  the  price 
piud  for  excavation  and  for  fumishing  the  material  used,  and  shall 
not  be  additional  thereto. 

When,  in  the  opinion  of  the  engineer,  it  is  necessary  to  place 
hardening  material  on  the  subgrade  of  the  road,  before  the  sand 
and  oil  is  laid,  the  contractor  shall  sprrad  clay  or  other  malarial 
satisfactory  to  the  engineer  and  roll  the  same  in  such  manner  as 
is  satisfactory  to  the  ei^ineer,  and  with  such  weight  of  roller  as 
he  may  direct. 

Sand  and  oil  mixed.  Section  10.  Upon  the  road  bed  prepared 
as  described  in  section  S,  Ihe  sand  and  oil  surfacing  shall  be  applied, 
as  follows: 

The  sand  and  oil  shall  be  mixed  by  hand  or  with  a  mechanical 
mixer,  or  by  other  means  furnished  by  the  contractor,  provided 
the  method  employed  is  approved  by  the  engineer.  If  the  mixing 
is  done  by  hand,  it  shall  be  done  on  tight  platFonns  to  be  funushed 
by  the  contractor,  the  platforms  to  be  made  of  two  (2)  inch  plank, 
about  sixteen  (16)  feet  in  length,  and  la  two  sections,  each  about 
four  (4)  feet  in  width. 

The  contractor  shall  furnish  and  operate  at  least  four  (4)  mixing 
platforms  and  four  (4)  heating  kettles  or  tanks,  and  a  sufficient 
number  of  sand  heaters,  and  if  in  the  opinion  of  the  engineer  the 
work  is  not  proceeding  with  sufficient  rapidity  to  insure  its  com- 
pletion within  the  time  specified  in  the  contract,  the  contractor 
shall  furnish  and  operate  a  sufficient  number  of  additional  platforms, 
kettles  and  sand  neaters  to  insure  the  work  being  so  completed 
within  the  specified  time. 

The  kettlefl  or  tanks  for  heating  the  asphaltic  oil  shall  be  of  a 
design  satisfactory  to  the  engineer,  and  of  a  capadty  of  not  less 
than  sixty  (60)  gallons  each. 

The  sand  shall  be  dry  and  so  heated  that  when  mixed  with  the 
oil  a  uniform  mixture  will  be  secured.  Care  must  be  taken  not  to 
overheat  the  sand  so  as  to  bum  the  oil. 

The  sand  and  oil  shall  be  mixed  in  batches  of  approximately  one 
(1)  cubic  yEird,  the  sand  being  spread  upon  the  mixing  platform 
and  the  hot  oil  poured  upon  it  and  the  whole  mass  thorou^y  turned 
with  shovels,  hoes,  or  rakes,  until  each  particle  of  sand  is  com- 
pletely covered  with  oil,  about  sixteen  (16)  g^oos  of  oil  being  re- 
quired for  one  (1)  cubic  yard  of  sand  as  measured  loose  in  measure 
box. 
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The  oil  when  mixed  with  the  sand  shall  be  hot  enough  to  secure 
a  good  mixture,  and  shall  be  of  a  temperature  between  250°P.  and 
375^F.,  depending  on  nature  of  oil  used. 

When  the  mixture  ie  completed  to  the  satisfaction  of  the  en^eer, 
it  shall  not  be  dumped  upon  the  subgrade,  but  it  shall,  without 
delay,  be  spread  while  still  warm  upon  the  eubgrade  from  a  dump- 
ily board,  or  from  a  plate  of  sheet  iron  satisfactory  to  the  engineer, 
to  a  width  of  dxteen  (16)  feet,  and  to  a  depth  of  three  and  one- 
half  (3J)  inches  at  the  centre  and  sides,  after  rolling  with  a  tandem 
roller  wei^iing  approximately  six  (6)  tons. 

After  the  mixed  material  is  deposited  in  place  and  shaped  with 
rakes,  etc.,  it  shall,  before  it  hardens,  be  rolled  with  a  horse  roller 
weighing  about  one  (1)  ton,  then  shaped  with  a  road  machine  or 
with  a  suitable  scraper,  and  afterwards  rolled  with  a  tandem  roDo- 
to  the  satisfaction  of  the  engineer.  A  hand  roller  weighing  about 
two  hundred  (200)  pounds  may  be  used  before  rolling  with  the 
horse  roller,  if  preferred. 

If  any  depressions  appear  after  scraping  and  rolling  the  sand 
and  oil  mixture,  suitable  mbced  material  satisfactory  to  the  engineer 
shall  be  added.  If  such  depressions  are  found  after  the  sand  and 
oil  has  hardened  so  that  the  new  mucture  will  not  readily  bond  with 
the  old,  the  old  mixture  shall  be  dug  out  to  a  depth  satisfactory  to 
the  engineer  and  the  new  material  added.  Any  slight  unevenntite 
of  the  surface  shall  be  remedied  by  scraping  with  a  road  machine 
or  a  suitable  scraper,  and  the  surface  shall  then  be  rolled  in  a  man- 
ner to  remove  all  such  depressions  and  leave  a  smooth  and  even 
surface. 

Alter  the  sand  and  oil  mixture  is  rolled  to  a  firm  surface,  free 
from  all  insularities  and  all  surplus  loose  material,  a  seal  coat  of 
asphaltic  oU  shall  be  distributed  in  two  applications  at  Uierate 
of  one-quarter  (J)  of  a  gallon  per  square  yard  of  road  surface  for 
each  application.  Each  application  of  oil  so  applied  shall  be  uni- 
fonnly  covered  with  a  thin  layer  of  sand  and  rolled  to  the  satis- 
factaon  of  the  engineer. 

The  asphaltic  oil,  when  applied  to  the  road  surface,  shall  have  a 
temperature  approximating  3^F. 

If  so  ordered  by  the  engineer  the  Uiickness  of  the  sand  and  oil 
mixture  shall  be  increased  or  diminished  at  such  points  b&  he  may 
direct. 

The  sand  shall  be  clean,  sharp,  and  dry,  free  from  loam,  day  and 
adventitious  matter  of  all  kinds.  It  shall  contajn  no  stones  larger 
than  one-half  (^)  inch  in  their  longest  dimensions,  nor  practically 
any  grains  or  particles  which  will  pass  through  a  screen  of  fifty  (60) 
mwhes  to  the  lineal  inch. 

The  finished  surface  ot  the  road  shall  present  such  crown  as  shall 
be  directed  by  the  ei^neer. 
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In  distributing  the  oU  no  over-lapping  shall  be  allowed. 

The  contractor  shall  sprinkle  the  road  with  water  when  and  as 
directed  by  the  engineer. 

All  depFcfisions  in  any  course  shaU  be  filled  with  the  same  mate- 
rial  used  in  that  particular  couroe  and  shall  be  rolled  until  a  smooth, 
true  and  unyielding  surface  is  obtained. 

If  at  any  time  before  the  acceptance  of  the  work  any  soft  or 
imperfect  places  or  spots  shall  develop  is  the  surface,  the  material 
at  all  Buch  points  shall  be  removed  and  replaced  with  new  material, 
and  then  rolled  until  thoroughly  compacted,  and  until  the  joints 
or  ed^  at  which  the  new  work  connects  with  the  old  become 
inviaible. 

All  removal  and  replacement  of  unsatisfactory  material  shaU  be 
done  at  the  expense  of  the  contractor. 

No  bituminous  work  shall  be  done  during  rainy  weather  nor  when 
weather  conditions  as  to  temperature,  or  otherwise,  are,  in  the 
opinion  of  the  engineer,  unfavorable  to  obtaining  satisfactory  results. 

The  Massachusetts  H^hway  Commission  will  furnish  all  asphaltic 
oil  necessary  for  mixing  in  barrels  and  for  sealing  ooat  in  tank  cars 
at  the  railroad  freight  station  nearest  to  the  site  of  the  work. 

The  commission  will  order  the  oil  when  requested  so  to  do  by  the 
contractor. 

The  contractor  shall  be  responsible  for  any  and  all  railroad  stor- 
^e  charges  and  for  any  loss  or  damage  to  materiid  that  may  actrue 
after  the  delivery  of  the  oil  at  the  railroad  delivery  selected. 

The  contractor  is  to  heat  the  oil  in  tank  cars,  or  otherwise,  team 
the  oil  to  the  site  of  the  work,  and  apply  thereon  as  specified,  with- 
out compensation  additional  to  the  price  paid  per  square  yard  tot 
bituminous  surfacing. 

Sand  and  CHI  Surface 

Layer  Method.  Section  10.  Upon  the  roadbed  prepared  as  de- 
scribed in  Section  9  shall  be  applied  asphaltic  oil  by  the  layer  method, 
if  80  directed  by  the  engineer,  for  a  width  of  sixteen  (16)  feet,  by 
means  of  a  distributor,  so  arranged  as  to  enable  the  operator  to 
control  the  flow  and  distribute  the  oil  equally  and  unifomily,  leav- 
ing no  spots  or  streaks  uncovered  and  to  avoid  spreading  a  suiplus 
of  oil  at  any  point,  and  to  completely  wmtrol  me  quantity  of  oil 
delivered  on  the  road. 

The  oil  shall  be  spread  on  the  road  at  a  temperature  not  greater 
than  250°F.,  and  not  less  than  180°F.,  and  sbaU  be  so  heated  as  to 
insure  its  delivery  on  the  road  at  the  rocfuired  temperature. 

There  shall  be  three  applications  of  od  the  quantity  for  each 
application  to  be  on  the  average  not  less  than  two-tbiras  (})  of  a 
g^on  per  square  yard. 

After  the  first  application  of  oil  has  been  made  and  as  soon  there- 
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after  as  the  engineer  may  direct,  a  lajrer  of  sand  ehall  be  unifonnly 
spread  thereon  of  sufficient  depth  to  insure  a  thicknesB  of  approzi- 
mately  one  (1)  inch  after  rolling. 

As  soon  thereafter  as  the  engineer  may  determine,  the  second 
and  third  applications  of  oil  and  sand  shall  be  applied  in  the  same 
manner  as  in  the  first  application  and  to  the  satisfaction  of  the 


After  three  layers  of  oil  and  sand  have  been  applied  in  the  pre- 
scribed manner,  the  road  shall  be  rolled  by  a  roller  of  such  size 
and  weight  as  the  engineer  may  determine. 


During  the  rolling,  sand  shall  be  applied  to  absorb  any  oil  which 
may  Sudi  to  the  surface,  and  in  such  quantities  aa  the  engineer 
shall  direct. 


After  the  rolling  has  been  completed  to  the  satisfaction  of  the 
engineer,  a  thin  layer  of  sand  shall  be  spread  evenly  over  the  entire 
oiled  surface. 

All  sand  shall  be  clean,  sharp  and  free  from  loam,  cl&y  and  ad- 
ventitiouB  matter  of  all  kindfi  and  shall  meet  with  the  approval 
of  the  engineer. 

All  depressions  in  any  course  shall  be  filled  with  the  same  mate- 
rial used  in  that  particular  course  and  shall  be  rolled  until  a  smooth, 
true  and  imyielding  surface  is  obtained. 

If  at  any  time  before  the  acceptance  of  the  work  any  soft  or 
imperfect  places  or  spots  shall  develop  in  the  surface,  the  material 
at  all  such  points  shsll  be  removed  and  replaced  with  new  mate- 
rial and  then  rolled  until  thoroughly  compacted,  and  until  the 
joints  or  edges  at  which  the  new  work  connects  with  the  old  become 
invisible. 

All  removal  and  replacement  of  unsatisfactory  material  shall  be 
done  at  the  expense  of  the  contractor. 

No  bituminous  work  ^11  be  done  during  rainy  weather  nor  when 
weather  conditions  as  to  temperature  or  otherwise,  are,  in  the 
opinion  of  the  engineer,  unfavorable  to  obtaining  satisfactory 
results. 

The  Maasachusetta  highway  commission  will  furnish  all  aaphaltic 
oil  necessary  io  tank  cars  at  the  railroad  freight  station  nearest 
to  the  site  of  the  work. 

The  commission  will  order  the  oil  when  requested  so  to  do  by  the 
contractor. 

The  contractor  shall  be  responsible  for  any  and  all  rulroad 
storage  charges  and  for  any  loss  or  damage  to  material  that  may 
accrue  after  the  delivery  of  the  oil  at  the  railroad  delivery  selected. 

The  contractor  is  to  heat  the  oil  in  tank  cars  or  otherwise,  team 
the  oil  to  the  site  of  the  work,  and  apply  thereon  aa  specified  with- 
out compensation  additional  to  the  price  paid  per  square  yard  for 
bituminous  surfadng. 
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Office  of  Public  Roads,  United  Slates  Department  of  Agriculture. — 
Lc^Q  Waller  Page,  director;  P.  St.  J.  Wilson,  asaistant  director; 
Vernon  M.  Peirce,  chief  engineer;  J.  E.  Pennybacker,  chief  of 
road  economics;  E.  J.  James,  chief  division  of  maintenance;  T. 
Warren  AUen,  chief  of  national  park  and  forest  roads;  E.  B.  Mc 
Cormick,  testing  engineer;  C.  S.  Reeve,  chemist;  W.  C.  Wyatt, 
chief  clerk. 

Alabama 

State  Highway  Commieaum. — Robert  E.  Spragins,  chEurman; 
John  Craft,  Julien  Snuth,  Dr.  Eugene  A.  Smith,  State  geologist, 
Umversity  of  Alabama;  G.  N.  Mitcbam,  professor  of  en^eer- 
ing,  Alabama  Polytechnic.  InsUtute;  W.  S.  Keller,  State  high- 
way engineer,  Montgomery;  R.  P.  Boyd,  aeaistant  State  h^way 
enoneer. 

County  commissioners  or  boards  of  revenue  elected  by  the  people 
of  each  county  in  November  of  even  yean,  have  supervisioo  over 
the  roads.  They  divide  the  county  into  road  precincts  and  appoint 
apportioners,  who  in  turn  appoint  a  road  overseer  for  each  precinct. 

A  county  supervisor  of  roads  to  receive  not  more  than  $5  per 
diem,  may  be  appointed  by  county  commissioners,  and,  in  acts 
allowing  bond  issues,  it  is  usual  to  provide  that  county  commis- 
sioners  may  appoint  an  engineer  and  fix  his  salary. 


Road  work  is  under  supervision  of  board  of  road  commissioners 
of  Alaska,  composed  of  officers  of  the  corps  of  en^eers,  U.  S.  A., 
upon  whose  recommendationaappropriations  are  madeby  Congress. 

lieutenant-Colonel  W.  P.  Richardson,  U.  8.  A.,  president  of 
board;  Lieutenant  Glen  E.  Edgerton,  C.  E.,  U.  S.  A.,  engineer 
officer,  V^dea. 

Ailxona 

Board  of  Corttrd. — Geo.  W.  P.  Hunt,  governor;  J.  C.  Callaghan, 
State  auditor;  Cbas.  R.  Osbum,  citizen  member  and  secretary; 
Lamar  Cobb,   State  en^eer,  Phoenix. 

County  Road  Officiate. — County  board  of  supervisors,  county 
road  superintendents.  Office  county  road  superintendent,  abol- 
ished to  take  effect  January  1,  1915,  thereafter  county  en^neers 
will  be  appointed  by  board  of  supervisors. 
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ArkiuiHU 

State  Highway  Commitaion.  Five  members,  of  which  the  com- 
missioner of  State  lands,  higfawajrs  and  tr^rovementa,  is  chwr- 
man,  appoints  a  State  highway  en^eer  llie  present  State  high- 
way engineer  is  H,  R.  Carter,  at  Littie  Rock. 

County  judges  elected  in  September  of  even  years,  and  who 
take  office  November  1,  have  control  of  highways,  but  there  are 
many  special  laws  affecting  localities. 

California 

State  Highway  Commistion,  Sacramento. — Charles  D.  Blaney, 
Sarat<^a,  chairman,  Newell  D.  Darlington,  Los  Angeles,  Chas.  F. 
Stern,  Eureka. 

Austin  B.  Fletcher,  formerly  the  aecretaiy  and  chief  executive 
officer  of  the  Massachusetts  highway  commission,  is  the  highway 
engineer  and  executive  officer  of  the  commission.  Wilson  R. 
Ellis  of  Berkeley  is  secretary  of  the  conunission. 

The  headquarters  office  is  at  Sacramento  and  the  divinon 
offices  are  maintfuned  in  San  Francisco,  Los  Angeles,  Dunsmuir, 
Fresno,  San  Luis  Obispo  and  Willita. 

County  supervisors,  of  whom  there  are  five  in  each  county, 
elected  for  a  term  of  four  years  in  November  of  even  years,  have 
authority  over  roads.  The  coimty  surveyor  is  elected.  Several 
counties  have  county  highway  commissions  and  county  engineers. 

Colorado 

State  highvx^  commiationer  Mr.  T.  J.  Ehrhart,  of  Denver, 
Colorado.  There  is  an  advisory  board  of  five  members,  competed 
at  this  time  of  J.  M.  Kuykendall,  chsJrman,  Denver;  Leonard  E. 
Curtis,  V.  chairman,  Colorado  Springs;  Chas.  R.  McXain,  member, 
Canon  City;  L.  Boyd  Walbridge,  member,  Meeker;  C.  E.  Herr, 
member,  Durango  and  secretory  and  engineer,  J.  E.  Maloney, 
Littleton;  stenographer,  A.  A.  r!oss,  Denver. 

County  commissioners  of  whom  there  are  three  in  each  county, 
elected  by  the  people  in  November  of  even  years  for  four  years, 
have  jurisdiction  over  local  roads. 

General  road  overseer  for  county  may  be  appointed  by  oounty 
'  doners  or  district  overseers  for  districts. 


Coonectlcat 

State  Highway  Commisaiotier. — Charles  J.  Bennett,  Hartford. 

Depuiy  Highway  Commistioner. — Richard  L.  Saimders,  Hartford. 

Divimm  Engineera.—B..  S.  Hulbert.,  Winsted;  E.  C.  Welden, 
Willimantic;  J.  A.  McElrt^,  Middletown;  0.  A.  Campbell, 
Norwich;  G.  E.  Smith,  Milford;  O.  W.  Head,  New  Haven. 
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New  CfutU  County  Levy  Court. — E.  B.  Hollingaworth,  Mont- 
ohamn,  term  expires  December  31  1916,  president,  for  the  year 
1914;  S.  J.  Burrin,  Wilmington,  term  expires  December  31,  1916; 
W.  T.  Purka,  Wilmington,  term  expires  December  31,  1918, 
canBucceedhimself  fortermof  fouryear8;6.  A.  Groves,  Marshall- 
ton,  term  expires  December  31,  1918,  can  succeed  himself  for  a 
term  of  four  years;  M.  E.  Smith,  Ros^iill  term  expires  December 
31,  1916;  T.  S,  Pouracre,  Middletown,  tenn  expires  December  31, 
1918,  can  succeed  himadf  for  a  term  of  four  years;  W.  A.  Scott, 
Townsend,  term  expires  December  31,  1916. 

New  Castle  County  State  highway  commissioner,  James 
Wilson,  who  is  a  State  official,  and  has  charge  of  the  biulding  of 
improved  roads  and  is  also  county  engineer. 

Keni  County  Levy  Court. — W,  Hart  Scott,  county  engineer, 
Dover. 

Sussex  County. — M.  T.  Gum,  county  engineer,  Georgetown. 

DUtrict  of  CoInmblB 

Engineer  commiaeioner  in  char^  of  all  public  work,  Maj. 
C.  W.  Kutz,  U.  S.  A.;  surface  division  ia  m  charge  of  Capt. 
W.  D.  A.  Anderson,  U.  S.  A.,  assistant  to  the  engineer  com- 
missioner; engineer  of  highways,  Nb.  C.  B.  Hunt. 


County  commiaetoners  of  whom  there  are  five  in  each  county, 
elected  in  November  of  even  years,  for  two  year  terms,  have  super- 
vi^on  of  roads. 

Three  road  commissionerB  must  be  ^pointed  annually  by  the 
county  commissioners  for  each  road  district. 

A  road  overseer  must  be  {^pointed  by  the  road  commissioners 
for  each  subdivision  of  road  districts. 

Where  the  voters  elect  to  have  their  road  district  a  special  tax 
road  district  they  elect  at  the  same  time  three  trustees  to  supervise 
the  road  work  of  the  district. 

GeorCIa 

Georgia  has  no  State  highway  department  but  the  geolo^eal 
surv^  collects  and  publishes  data  on  roads.  Dr.  8.  W.  MoCallie 
is  the  State  Geologist. 

State  prison  commission  has  authority  over  convict  labor,  which 
is  utilisw  for  road  improvement.  Mr.  R.  B.  Davidson,  Atlanta, 
is  the  chairman  of  the  commission. 

Boutl  of  ooimty  commissioners  three  tofive members,  have  juris- 
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diotioQ  of  roads  and  must  divide  county  into  ro&d  diBtrieta.  Tbne 
road  conunissioners  are  appointed  for  each  road  district  and  these 
appoint  OTerseers. 

Idaho 

State  Highway  Enginter. — Edw.  S.  Smith,  Boiae. 

SUsie  Highway  Commission  as  created  by  the  1913  legislature 
consists  of  five  members:  Theodore  Turner,  chairman;  E.  A. 
Van  Sicklen;  W.  L.  Gifford,  secretary  of  state,  secretary;  F.  P. 
King,  State  en^neer;  Dr.  C.  N.  Little,  prof essor  of  civil  engineer- 
ing, State  University. 

The  three  last  named  are  made  members  ex-officio  of  the 
commisaon  by  the  provisions  of  the  bill  creating  the  same.  The 
two  civilian  members  are  appointed  by  the  governor  to  hold  office 
until  the  first  Monday  in  January,  1914  ana  1915,  respectively,  a 
commiaaioner  to  be  appointed  at  the  expiration  of  the  term  of  each 
of  the  foregoing  appointees. 


Stale  Highway  Commission,  Springfield. — A.  D.  Gash,  president; 
Jas.  P.  Wilson,  S.  E.  Bradt,  secretary;  W.  W.  Marr,  chief 
State  highway  engineer  and  F.  C.  McArdle,  asedstant  State  high- 
way ei^meer. 

In  counties  having  township  organization  three  township  high- 
way commissioners  elected  by  the  people  have  jurisdiction,  one 
of  whom  is  elected  in  April  of  each  year,  and  may  employ  general 
superintendent,  overseers,  et  al.  In  counties  not  having  township 
organization,  county  boards  of  commiBBioners,  elected  by  the 
people,  divide  county  into  road  districts,  in  each  of  which  three 
highway  commissioners  and  one  clerk  are  elected,  and  these  may 
appoint  general  superintendent,  overseers,  et  al. 

The  new  law  provides  also  for  the  election  of  one  commissioner 
in  each  township  provided  the  voters  petition  for  it.  It  also  pro- 
vides that  in  counties  under  township  organization  the  supervisor 
becomes  the  treasurer  of  the  road  and  bridge  fund  of  the  town- 
ship; and  in  counties  under  the  county  commissioner  system,  a 
district  clerk  must  be  elected  who  should  serve  as  treasurer  of 
the  road  and  bridge  fund  oi  the  road  district.  In  the  latter  casea, 
the  one  commissioner  serves  for  a  term  of  three  years,  after  which 
a  change  may  be  made  back  to  the  three  commissioner  system  in  the 
same  manner  as  the  change  was  made  in  the  first  place. 

County  superintendents  are  appointed  with  jurisdiction  over 
construction,  repair  and  maintenance  of  all  highways  and  bridges 
in  counties  and  towns.  They  are  by  law  deputies  of  the  State 
highway  engineer.  Tbey  have  veto  power  over  expenditures  in 
excess  of  $200  in  all  township  and  road  districts. 
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Thre*  county  commiasioners  In  each  county,  one  commissioner 
elected  in  November  of  each  year,  have  supervision  over  roads. 
They  are  also  ex-officio  a  board  of  directors  for  all  free  gravel, 
macadam  and  turn  pike  roads  and  sh^l  appoint  a  coimty  high- 
way superintendent  for  2  years.  They  also  appomt  superintend- 
ents of  construction  for  gravel  roads  built  by  assessment  of 
contiguous  property. 

Boards  of  township  truBtee^  elected  in  November  every  four 
years  divide  the  township  into  toad  districts  and  a  supervisor  is 
elected  every  odd  year  in  December  in  each  road  district. 

The  county  highway  Bi'perintendent  shall  appoint  oaaistant 
superintendents  not  to  exceed  four  for  each  100  miles  of  road. 
The  county  highway  superintendent  shall  have  general  supervision 
of  the  maintenaoee  and  repair  of  all  cotmty  highways,  bridges  and 
culverts. 

lows 

State  Highway  Commission  composed  of  three  members,  two 
of  whom  shall  be  of  opposite  political  parties  appointed  for  a  term 
of  four  years  by  the  governor  of  the  State,  and  the  third  member 
to  be  the  dean  of  engineering  department  of  the  Iowa  State 
College  of  Agriculture  and  Mechanic  Arts. 

Highway  Engineer,  T.  H.  MacDonald,  Ames,  employed  by 
the  highway  commisBion. 

Couray  Board  of  Supervisors,  elected  by  the  people,  of  from 
three  to  seven  members,  who  are  in  control  of  the  county  road 
system  and  all  bridge  building  on  both  county  and  township 
road  systems. 

C(m7UyJ&Tij)tne«r,  an  employeeof  the  supervisors,  who  is  in  active 
charge  of  ^  road  work  on  the  county  system  and  all  bridge 
and  culvert  work  on  both  county  and  township  systems.  The 
engineer  is  employed  by  the  supervisors  but  works  under  the 
direction  of  the  highway  commission  and  his  term  of  office  may 
be  terminated  at  -mO.  by  the  commission. 

Township  Trustees,  three  for  each  township,  elected  by  the 
people  and  in  control  of  township  road  work. 

Road  superintendent,  an  employee  of  the  township  trustees, 
who  is  in  c^ge  of  aU  dragging  and  all  road  work  on  the  township 
road  system. 


The  State  engineer  is  appointed  by  the  board  of  administration 
of  the  State  Agricultural  CoU^e,  Manhattan.  W.  S.  Geariiart, 
Manhattan,  is  State  en^eer. 

Board  of  three  county  commissionera  elected  in  November  of 
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odd  yean,  for  a  term  of  four  ywn,  bu  jurisdiction  over  State 
and  county  roads. 

County  engineer  appointed  b^  conunissioner  in  June  of  odd  yean, 
has  general  charge  under  direction  of  county  commiBBioners. 

Township  trustee,  clerk  and  treasurer  constitute  township  high- 
way board  having  charge  of  township  roads  and  maH  routes. 
Their  term  is  two  years. 

One  or  more  overseers  are  appointed  by  the  township  board 
to  superintend  the  town^p  and  nuul  route  road  work. 

Ksomckj 

State  eommitaumer  of  public  roads,'  Robert  C.  Terrell,  Frank- 
fort. 

Ckiunty  fiscal  court,  consisting  of  coimty  judp;e  and  five  to  eight 
justices  of  the  peace,  elected  by  people,  have  jurisdiction  over  all 
roads.    County  judges  elected  for  four  years. 

A  cotmty  road  en^neer  is  appointed  by  sud  court. 

A  district  road  overseer  is  appointed  for  each  road  district. 

LouUUas 

The  board  of  State  engineers  of  Louisiana,  of  which  tbebi^way 
department  is  a  branch,  is  composed  of  the  following  members; 

F,  M.  Kerr,  chief  state  engineer,  Gervais  Lombard,  J.  W.  Monget, 
Marshall  Robertson,  John  Klorer. 

The  officers  of  the  highway  department  of  the  board  of  State 
engineers,  are:  F.  M.  Kerr,  chief  State  engineer,  and  president  of 
the  board  of  state  engineers;  W.  E.  Atkinson,  State  highway  engi- 
neer; Chas.  F.  Wood,  secretary,  New  Orleans. 

Police  juries  have  control  d  roads  in  each  parish.  Last  election 
April,  1912,  for  four  years. 

Mala* 

State  Highway  Commiasion,  Augusta. — Lyman  H.  Nelson,  chair- 
man; Philip  J.  Deering;  William  M.  Ayer;  Paul  D.  Sargent,  chief 
engpneer. 

HarrUad 

Gov.  P.  L.  Goldsborough;  chfurman,  O.  E.  Weller;  W.  B.  Miller, 
Andrew  Ramsay,  Thomas  Parran,  John  M.  Perry,  J.  Frank 
Smith;  assistant  to  chairman,  F.H.Zouck;  chief  engmeer,  Henry 

G.  Slurley;  secretary,  William  L.  Marcy;  couiuel,  Lean  E. 
Greenbaum. 

Board  of  county  commissioners  have  full  authority  over  local 
roads  and  may  appoint  supervisors,  engineers,  etc. 
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Stale  Highway  CommUsion,  Boston. — William  D.  Sohi«r,  ahur- 
maii;  Frank  D.  Kemp,  James  W.  Synan,  Frank  L.  Bieler,  secretary; 
Artliur  W.  Dean,  chief  en^neer. 

County  commissioner  may,  upon  petition  lay  out  new  roads  or 
make  specific  improvements,  and  may  direct  towns  and  cities  to 
make  such  improvements. 

Selectmen,  three  to  each  town,  elected  in  March  each  year,  have 
purchasing  power,  except  in  cities. 

A  road  superinteodeot  or  hi^way  surveyor  is  usually  elected  at 
each  annual  town  meeting.  In  some  towns  he  is  appointed  by  the 
selectmen. 

Mlcblftan 

Frank  F.  Rogers,  State  highway  eommasioner,  Lansing;  Leroy 
C.  Smith,  deputy  highway  commissioner. 

In  counties  having  township  system,  one  township  oommisaioner, 
elected  annually,  has  control. 

In  counties  having  district  system  control  vests  in  a  board  of  dis- 
trict supervisors,  one  from  each  township  in  the  district,  elected 
for  a  term  of  two  years. 

In  counties  bavii^;  county  system  the  Board  of  three  County 
Commissioners  is  in  charge.  One  commissioner  is  elected  every 
two  years,  to  hold  office  aiz  years.  All  elections  held  the  first  Mon- 
day  in  April. 

UinneMta 

State  Highway  Commiasion,  St.  Paul. — C.  M.  Babcock,  chair- 
man; F.  S.  Bell,  Clarence  I.  McNair.  George  W.  Cooley,  State 
ei^ineer  and  secretary  of  commission;  John  H.  Mullen,  chief  rosd 
deputy;  Carl  D.  Nagel,  chief  Bridge  deputy;  S.  C.  Notesteln, 
chief  clerk. 

Board  of  five  county  commissioners  elected  in  November  for 
four  year  tenn  has  control  of  county  funds  subject  t-o  supervi- 
sion of  State  highway  commismon.  Next  election  1916.  Three 
town  supervisors  in  each  town  conduct  work  under  highway  com- 
missioners. 

HlulHlppl 

Each  county  must  be  divided  into  five  districts,  each  of  which 
electe  a  supervisor,  the  five  constituting  a  county  board  of  super- 
visors,  who  have  full  authority  over  roads.  They  are  elected  for  a 
term  of  four  years  and  take  office  in  January.  The  next  change 
occurs  in  1916.  The  board  of  supervisors  appoint  three  road  com- 
missioners to  manage  the  roads  of  a  supervisor  district  when  the 
district  so  petitions  for  a  term  of  four  years,  subject  to  super- 
visors contoil. 
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Highway  Departmtnt  of  State  Board  of  AgrieuUvre,  Jt^erton 
Citjf. — Frank  W.  Buffum,  State  h^way  WHimuBwoner;  W.  S. 
Hawkina,  deputy  cotmnisBioner. 

Missouri  has  two  Bystemfi  of  local  road  adminiHtration.  Id 
ninety-two  counties  the  coun^  court,  consisting  of  a  cbainnan, 
elected  for  a  term  of  four  years,  and  two  associates,  elected  for 
two  years  baa  control,  and  appoints  a  county  engineer  annually 
except  in  counties  which  have  suspended  the  act  relating  to  coun^ 
engineers;  divides  the  county  into  detricts  and  appoints  overseen 
who  report  to  county  engineer. 

In  the  twenty-two  township  counties  the  roads  in  each  town- 
ship are  under  the  control  of  a  township  board  of  three  members, 
elected  every  two  years,  who  divide  the  township  into  road  dis- 
tricts and  appoint  overseers. 

Next  election  for  chairman  county  court,  November,  1S14. 
Two  associate  members  county  court  elected  November  of  even 
years.    County  engineers  appointed  in  January  of  even  years. 


State  Highway  Commission,  A.  W.  Mahon,  Hdena,  State  en- 
raneer,  cburman;  Geo.  R.  Metlen,  secretary;  Prof.  L.  t>.  Conklin, 
Bozeman. 

County  commissioDera,  three  to  each  county,  have  superviuon  of 
roads.  One  commisaioDer  is  elected  in  November  of  even  years 
and  holds  office  for  six  years.  The  commisnoners  appoint  super- 
visors and  a  county  surveyor. 

NebtMka 

State  engirteer,  Donald  D.  Price,  lincoln;  C.  P.  Mason,  assistant 
State  engineer,  Lincoln. 

County  commissioners  three  to  each  county, elected  inNovember 
of  even  yeara,  have  control  where  township  organisation  does  not 
exist.  They  divide  county  into  districts,  in  each  of  which  an  over* 
seer  is  elected  by  the  people. 

The  county  commissioners  appoint  a  county  highway  commis- 
uoner  in  January  of  each  year,  who  must  be  experienced  road 
builder. 

In  counties  under  township  organisation,  the  county  commis- 
sioners divide  the  county  into  seven  supervisor  districts,  is  each  of 
which  a  supervisor  is  elected  by  the  people.  The  town  boards  in 
each  town  have  superviuon  over  the  roads,  subject  to  the  general 
control  of  the  board  of  suiKrvisors  or  the  county  commissionerB. 
The  town  board  divides  the  town  into  road  districts  and  appoints 
an  overseer  for  each  district. 
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State  engineer,  W.  M.  Kearney,  Careon  City. 

County  comnussioners  elected  by  the  people  have  supervision  over 
the  roads.  They  appoint  a  county  nirveyor  and  divide  the  county 
into  road  districts,  m  each  of  which  they  appoint  a  road  overseer. 


Stale  Biqkaay  Department,  Coneord.—3.  Percy  Hooker,  State 
superintendent  of  highways. 

Aaeiatant  Engineere.—I^.  W.  Brown,  Concord;  P.  E.  Everett, 
EUdns;  W.  A.  Grover,  Dover;  H.  L.  Smith,  Lakeport;  C.  M. 
Brooks,  Keene;  O.  M.  James,  Northwood  Narrows;  C.  H.  Chan- 
dler, Concord  ;C.  P.  Riford,Coiic(ml;F.  H.  Colbum,  Concord. 


State  Depctrtmefit  of  PvbUc  Roade,  TVenfon.— Edwin  A.  Steveos, 
State  road  commissioner;  Robert  A.  Meeker,  State  highway 
encneer. 

Divim'on  Engineers  in  Charge  oj  Roods. — E.  M.  Vail,  E.  E.  Reed, 
Roy  Mullins. 

Ditieion  Engineer  in  Charge  ai  Bridats. — Uoyd  McEntire. 

The  State  department  of  pubUc  rosos  is  under  the  direct  control 
and  supervirion  of  the  commissioner. 

In  addition  thereto  a  State  highway  commission,  composed  of 
the  governor,  president  of  the  senate,  speaker  of  the  house,  State 
treasurer  and  the  cfxnmissioner  of  public  roads,  has  charge  of  the 
deidgn  and  location  of  a  system  of  State  highways,  connecting  the 
oounty  aeate  and  principal  cities  of  the  State  with  each  other  and 
with  the  main  outJets  to  the  State  boundaries. 

The  county  boards  <^  Chosen  freeholders,  cconposed  of  one 
membn  frtan  each  township  and  minor  municipality  and  a  varying 
number  from  the  several  cities,  are  elected  in  November  of  each 
year.  These  frediolders  have  charge  of  the  county  roads  aod 
oridges  in  tiiwr  several  counties.  They  appoint  a  county  engineer 
for  a  term  of  five  years;  they  also  appoint  a  county  supervisor  of 
roads  for  the  same  period,  whose  duty  it  ia  to  take  obiuge  of  all 
county  repair  work. 

New  Mexico 

5fade  Highwaj/  Cmnmuaion,  Santa  Fe.—Wm.  C.  McDonald, 
governor;  Robert  P.  Ervien,  Iwod  commisnoner;  James  A.  French, 
State  eoffueer. 

The  county  oommisaonera  are  elected  in  November  at  the  regu- 
lar electkHi  (U^  and  the  next  election  will  be  in  1916  and  will  be  for 
a  term  of  two  yean.    On  account  of  adopting  a  new  constitution 
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and  becoming  a  State,  the  present  conuniBsionera  were  elected  in 
Novemb^,  1911,  and  will  hold  for  five  years.  The  commiBBioaen 
take  office  the  Gist  of  January  foUowing  election. 

lie  county  road  work  is  under  the  aupervision  of  a  county 
road  board,  who  are  appointed  by  the  State  highway  commiflmon 
for  term  of  three  years  and  subject  to  removal  by  them  for  cause. 
Thb  law  went  into  effect  on  September  10,  1912.  The  various 
boards  were  not  appointed  until  November.  They  have  all  the 
authority  relating  to  roada  formerly  dd^^ted  to  the  counfy  com- 
missioners, except  that  of  taxation. 


State  Comtniaaumer  of  Highways,  Edwin  A.  Duffy;  first  deputy 
eommisrioner,  H.  Ellinge  Breed;  second  deputy  commissoDer, 
Fred  W.  oarr ;  third  deputy  commissioaer,  Benjamin  J.  Rice ;  auditor 
Sephrine  D.Gilbert;  secretary  Royal  K.  Fuller;  assistant  secretary 
Tmak  R.  Pennock,  Albany. 

Town  highwi^s  are  under  town  superintendenta  elected  in  No* 
vember  of  even  years.  The  superintendents  are  under  aupervirioD 
of  a  county  superintendent. 

North  Carolina 

Geologuxd  and  Econotme  Svryey,  Chapel  Hill. — Joseph  Hyde 
Pratt,  State  geologist  and  enpneer.  EUdiway  engineers:  T.  F. 
Hickerson,  W.  S.  Fallis,  D.  T.  Brown,  R.  P.  Coble. 

In  most  cases  the  county  commissioners,  averaging  three  in  a 
county,  and  elected  in  November  of  even  years,  have  control  ttf 
roads.  It  is,  however,  becoming  increasingly  prevalent  to  have 
special  road  commissioners  either  as  county  or  township  commis- 
sions to  take  charge  of  road  work.  In  many  countiea  the  high- 
way division  of  the  survey  has  been  able  to  place  highway 
engineers,  who,  while  they  are  paid  by  the  counties,  are  conffld- 
er«j  as  State  highway  engineers  and  ecury  on  the  work  in  acoord- 
anoe  with  the  suggeetione  and  regulations  of  the  State  survey. 

North  Dakota 

Stale  Bnginetff. — Jay  W.  Bliss,  Bismarck. 

Highway  Commiuion. — Gov.  L.  B.  Hann,  Bismarck;  C.  A. 
Grow,  Minot;  Jay  W.  Bliss,  Bismarck. 

County  CommisEdoners  of  whom  there  are  three  in  some  counties 
and  five  in  others,  elected  by  the  people,  may  appoint  a  county 
superintendent  of  highways  in  January  of  even  years.  The 
county  superintendent  has  charge  of  the  construction  and  main- 
tenance of  roads,  and  appoints  deputies. 
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County  Superintendents. — GriggB  County,  Martin  A.  Ueland, 
Cooperstown;  Dickejr  County,  Sol  Hunter,  Oakea;  Stark  County, 
W.  R.  Veigel,  Dickinson;  Billings  County,  Thor  G.  Plomasen, 
Beach;  McKenzie  County,  Chas.  R.  Martin,  Schafer. 


State  Highway  Department,  Columbue. — James  It  Marker,  State 
h^hway  commisnoner;  deputies:  Clifford  Shoemaker,  construc- 
tion; John  R.  Chamberlin,  bridges;  A.  H.  Hinkle,  maintenance. 
Chief  clerk,  J.  H.  "niton ;  division  engineers,  D.  W.  Seitz,  Nicholas 
Koehler,  Harwood  Lersch,  John  Laylin,  Tracy  Brundle,  H.  D. 
Brunning,  T.  T.  Richards,  Ray  Tanner,  P.  K.  Sheidler,  J.  R. 
Burkey,  J.  W.  Graham,  W.  G.  Smith. 

County,  commissioners  three  to  each  county,  elected  in  Novem- 
ber of  even  years,  have  charge  of  county  roads.  County  surveyor, 
elected  at  the  same  time,  has  direction  of  actual  work. 

Township  trusteesj  three  to  a  township,  elected  in  November 
of  odd  years,  have  cnarge  of  township  work. 


State  Deparbnent  ofHigkwaj/a,  Oklahoma  Citf.Sidnesy  Suggs, 
eoDunissioner;  Clark  Hudson,  asustant  commissioner;  W.  R.  Goit, 
chief  engineer;  Walter  S.  Gilbert,  secretary. 

Township  board  of  trustees  elected  by  the  people  has  charge  of 
roads  in  most  of  the  counties.  They  appoint  a  road  supervisor 
for  each  road  diKtrict  into  which  the  township  is  divided. 

County  commissioners  elected  by  the  people  may  appoint  a 
county  engineer. 

In  tweoty-eeven  counties  the  township  was  abolished  as  a 
road  unit  and  authority  was  given  the  county. 

Orefton 

State  Highway  Engineer,  Henry  L.  Bowlby,  Salem. 

County  courts  consisting  of  a  county  iudge  and  two  county 
oonmiissioners  elected  by  the  people  have  charge  of  roads. 

Road  masters  and  road  distnot  supervisors  appointed  every  , 
January  have  charge  of  work  under  direction  of  county  court. 

PemurlTania 

Slate  Higkaay  Department,  BarriAurg.—'E.  M.  Bigelow,  State 
highway  commissioner;  J.  W.  Hunter,  first  deputy  commissioner; 
E.  A.  Jones,  second  deputy  commissioner;  S.  D.  Foster,  chief 
•ngiQMr;  W.  R.  Mun,  C.P.A.,  audita;  Howard  W.  Fry,  obisf 
dark. 
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County  commiaBionen,  three  to  each  county,  eteoted  for  four 
year  tenos  hare  charge  of  county  work.  Township  HirperviBon, 
three  to  each  township,  hare  charge  of  township  work.  One  mem- 
ber is  elected  in  February  erery  two  yeare  and  holda  oflSce  mx 
years. 

Rhod*  laland 

StaU  Board  of  Public  Roada,  Promdence.—Fnnk  Cole,  Wil- 
liam C.  Peckham,  John  F.  Richmond,  Benj.  F.  Robinson  and 
Abram  E.  Atwood,  members  of  board;  Irving  W.  Patterson,  engi- 
neer; Peter  J.  Lannoo,  clerk. 

The  governor  appoints  one  member  of  the  board  from  each 
county  for  a  term  of  fire  years,  one  racancy  occurring  every  year. 

Each  town  through  its  officials,  known  as  r<md  commissioners  or 
surveyors,  looks  after  its  road  affairs.  These  officials  are  in  some 
cases  elected,  in  others  appointed,  by  town  council. 

South  Carol  ItM 

County  commissioners  elected  in  November  of  even  years  have 
charge  of  roads.  In  most  of  the  counties  a  county  supervisor  of 
roads  is  elected  at  the  same  time.  In  other  counties  the  commis- 
sioners appoint  a  county  engineer. 

E.  J.  Watson,  commisuoner  of  agriculture,  commerce  and  indus- 
tries, Columbia. 

Sooth  Dakota 

State  Highway  Commisaion. — E.  C.  (ssenhuth,  chairman, 
Redfield,  N.  O.  Monserud,  Sioux  Falls;  E.  M.  Wood,  Rapid  City; 

In  some  of  the  counties  the  roads  are  under  supervision  of  county 
commissioners,  of  whom  there  are  five,  elected  by  the  people.  In 
other  counties  township  boards  of  three  supervisors  bare  charge  of 
roads  within  the  township. 

TeoaeMoo 

No  State  highway  department. 

Judges  of  county  courts  have  supervision  of  roads.  In  January 
of  odd  years  the  county  court  divides  the  county  into  road  districts 
and  appoints  a  road  commissioner  for  each  district.  A  board  of 
turnpike  commissioners,  selected  every  four  years  by  county  court 
and  consisting  of  three  members,  looks  after  toll  roads,  ^e  dis- 
trict road  commissioner  appoints  an  overseer  for  each  section  of 
road  in  January  each  year.    Many  counties  have  special  laws. 

County  Judges  have  control  of  roads,  and  preside  over  conmus- 
aloners.  Court  of  four  members  besides  the  judge.  The  members 
are  elected  in  November  of  even  years  for  three-year  terms.  Dis- 
tricts or  precincts  ma^  be  formed  in  counties  in  which  case  trustees 
elected  at  same  election  have  chai^. 
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No  State  highway  department. 

The  unit  of  administratioa  is  the  county.  In  most  instances 
the  county  judge  has  charge  of  road  matters  but  in  some  counties 
the  authority  rests  with  a  board  of  county  commisaioners. 

Utah 

State  Hightoay  Commitsion,  Salt  Lake  City. — ^Wm.  Spry,  chair- 
man; Uicbard  R.  Lyman,  vice-chairman;  Jesse  D.  Jewkes,  Wm. 
Peterson;  E.  R.  Morgan,  State  road  engineer  and  secretary. 

County  commissioners,  of  whom  there  are  three  in  each  county, 
elected  in  November  of  even  years,  have  supervision  of  roads. 
They  appoint  a  county  road  commissioner  who  has  full  charge  of 
the  road  work. 

Vermont 

State  highway  eommissioner. — Stoddard  B.  Bates. 

The  State  highway  commissioner  appoints  a  supervisor  of  roads 
in  each  county  as  his  representative. 

In  March  each  year  one  selectman,  of  which  there  are  three, 
and  a  road  commissioner  are  elected  in  each  town,  the  former  to 
have  charge  of  purchases  and  location  and  changes  in  roads,  and 
the  latter  to  have  charge  of  m^atenance. 

Vlrglala 

State  Highway  Commission,  Richmond. — G.  P.  Coleman,  State 
highway  commis^oner;  Wm.  M.  Thornton,  dean,  engineering 
department,  Univeredty  of  Virginia;  Col.  T.  A.  Jones,  professor  of 
civil  engineering,  Virginia  Military  Institute;  R.  B.  H.  Begg,  dean 
engineering  department,  Virginia  Polytechnic  Institute;  C.  B. 
Scott,  assistant  commissioner;  B.  Atkins,  clerk. 

Engineers. —D.  McDonald,  assistant;  W.  F.  Cocke,  assistant; 
F.  D.  Henley,  aasistant;  A.  H.  Petti^w,  assistant.  S.  L.  von 
Greuninger,  assistant;  C.  D.  Snead,  bndge  ei^ineer. 

County  boards  of  supervisors,  consisting  of  three  or  more  mem- 
bers elected  in  January,  to  serve  four  years,  have  control  of  roads. 
The  next  election  will  be  held  in  1916.  The  board  may  appoint  a , 
county  road  superintendent  in  January  of  even  years.  They  may 
also  appoint  a  superintendent  for  each  magisterial  district.  There 
are  many  special  road  laws  relating  to  specific  counties. 

Washington 

State  Highway  Board,  Olympia. — Governor  Ernest  Lister,  chair- 
man; Wm.  R.    Roy,  State   highway    commissioner,  secretary; 
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Edward  Meath,  State  treasurer;  C.  W.  Clausen,  State  auditor, 
and  Judge  M:  M.  Godman  of  the  public  service  commission. 

Three  county  commiBaoners,  elected  in  November  of  even  yean, 
two  every  two  years  and  one  every  four  years,  the  long  term  alter- 
nating, have  control  of  roads,  except  where  township  ^stem  pre- 
vails. They  divide  county  into  districts  and  appoint  a  supervisor 
for  each  to  serve  at  their  discretion. 

A  county  en^neer  is  elected  in  November  of  even  years. 

The  citizens  of  any  county  may  by  minority  vote  adopt  towBship 
organization. 

WMt  VirttlaU 

Stale  Road  Bureau. — A.  D.  Williams,  chairman  and  chief  road 
engineer,  Morgantown;  the  director  of  the  State  experiment  station 
ex-officio  and  two  members  appointed  by  the  governor.  Personnel 
E.  D.  Sanderson,  Morgantown;  Geo.  B.  Chorpening,  Clarksburg, 
J.  W.  Lynch,  Union. 

Three  county  commissioners,  elected  for  six  years,  one  every 
two  years  in  November  at  regular  elections,  have  control  of  roads. 
The  county  commissioners  may  appoint  a  county  engineer  in  Oc- 
tober of  odd  years. 

Wlicoasln 

Wieeonsin  Highway  Commission,  Madison. — J.  A.  Hazelwood, 
chairman,  Jefferson;  W.  0.  Hotchkiss,  State  geologist,  Madison 
(ex-officio);  F.  E.  Tumeaure,  Madison  (ex-officio);  John  S.  Owen, 
Eau  Clure;  J.  H.  Van  Dorea,  Bimam^rood. 

A.  R.  Hirst,  State  highway  engineer;  M.  W.  Torkelson,  bridge 
engineer. 

A  county  commissioner  elected  by  the  county  board  has  charge 
of  the  State  and  road  and  bridge  work  in  each  county,  subject  to 
the  genera]  supervision  and  inspection  of  the  State  highway 
commission. 

A  town  chairman  of  town  board,  elected  in  April  each  year,  has 
charge  of  town  roads. 

Wyoming 

A.  J.  Parshall,  Cheyenne,  Slate  engineer;  Henry  G.  Watson, 
deputy  engineer,  J.  B.  True,  Asst.  Engineer. 

There  are  three  county  commissioners  in  each  county,  two  being 
elected  in  November  of  the  even  years,  one  for  a  term  of  two  years 
and  one  for  a  term  of  four  years.  These  commissioners  have  charge 
of  the  county  roads.  The  Counties  are  divided  into  road  districts, 
in  each  of  which  a  supervisor  is  elected.  Ttie  supervisor  perfonns 
his  duties  under  the  direction  of  the  County  Commissioners. 
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Stat«  GMloflUts 

Alabama  Geological  Surrey,  Dr.  Eugene  A.  Smith,  State  geologist,  Univer- 
sity, Alabama. 

Ariiona  Geological  Survc)',  C.  F.  Tolraan,  State  geologist,  Tucson,  Arisooa. 

Arkansas  Geological  Survey,  N.  F.  Drake,  Uuiveraity  of  Arkaosas,  Fayette- 
viltcj  Arkansas. 

California  State  MininR  Bureau,  F.  McN.  Hamilton,  State  mineralogiBt, 
San  Francisco,  California. 

Colorado  Geological  Survey,  Prof.  R.  D.  QeorRe,  Boulder,  Colorado. 

Connecticut  Geological  and  Natural  History  Survey,  Prof.  William  North 
Rice,  superintendent,  Middletown,  Connecticut. 

Florida  Geological  Survey,  Dr.  E.  H.  Sellards,  State  geologist,  Tallahassee, 
Florida. 

Georgia  Geological  Survey,  Dr.  S.  W.  McCallie,  State  geologist,  Atlanta, 
Georgia. 

Illinois  State  Geological  Survey,  F.  W.  DeWolf,  director,  Urbana,  Illinois. 

Indiana  Department  of  GeoIoKy  and  Natural  Resources,  Edward  Barrett, 
State  geologist,  Indianapotia,  Indiana. 

Iowa  Oeologieid  Survey.  George  F.  Kay,  State  geologist,  Iowa  City,  Iowa. 

Kansas  Stue  Geolotcical  Survey,  Prof.  Erasmus  Haworth,  Slate  geologist, 
Un  versity  of  Kansas,  Lawrence,  Kansas. 

Kentucky  Geological  Survey,  J.  B.  Hoeing,  director,  Frankfort,  Ken- 
tucky. 

Louisiana  Soil  and  Geological  Survey.    F.  V.  Emerson,  Baton  Rouge. 

Maine  State  Survey  and  Water  Storage  Commission,  C.  C.  Babb,  Chief 
Engineer,  Augjusta. 

Maryland  Geolofpcal  Survey,  Prof.  William  B.  Clark,  Stat«  geologist, 
Johns  Hopkins  UniveraitVi  Baltimore,  Md. 

Michigan  Geological  Survey,  Roland  C.  Allen,  director,  603  Hollister  Block, 
Lansing,  Michigan. 

Minnesota  Geolo^cal  Survey,  William  H.  Emmons,  State  geologist.  Uni- 
versity of  Minnesota,  Minneapolis,  Minnesota. 

Mississippi  Geological  Survey,  Prof.  E.  N.  Lowe,  State  geologist,  Jackson, 
Mississippi. 

Missouri  Bureau  of  Geology  and  Mines,  Prof.  H.  A.  Buehler,  director, 
Rolla,  Missouri. 

Nebraska  Geological  Survey,  Prof.  E.  H.  Barbour,  State  geologist.  Univer- 
sity o''  Nebraska.  Lincoln,  Nebraska. 

New  Jersey  Geological  Survey,  Dr.  H.  B.  Kununel,  State  geologist,  Trenton, 
New  Jermy. 

New  Mexioo,  University  of  New  Mexico,  Prof.  Charles  T.  Kirk,  State  geol- 
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New  York  State  Education  Department,  Sciences  Division,  Dr.  John  M. 
Clarke,  Director  and  State  geologist.  State  Museum,  Albany,  New 
York. 

North  Carolina  Geotogioal  and  Economic  Survey,  Dr.  Joseph  Etyde  Pratt, 
State  KBoIogtst,  Chapel  Hill,  North  Carolina. 

North  Dakota  Geological  Survey,  R.  C.  DouegUne,  director.  Grand 
Forks,  North  Dakota. 

Ohio  Geolt^oal  Survey,  Prof.  John  A.  Bownocker,  State  geologist,  Colum- 
bus, Ohio. 

Okl^omaGeoloBtca]  Survey,  0.  W.  Shannon,  director,  Norman,  Oklahoma. 

Oregon,  H.  M.  Parks,  State  geologist  State  Bureau  of  Mines  and  Geology, 

Pennsylvania  Geological  and  Topographical  Commiasion,  Prof.  Richard 
R.  Rice,  State  geologist,  Beaver,  Pennsylvania. 

Rhode  Island  Natural  Resources  Survey,  Prof.  Charles  W.  Brown,  super- 
intendent. Providence,  Rhode  Island. 
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South  Dftkotft  Department  of  Geolt^y,  Vomnity  of  South   Dakota. 

Prof.  E.  C.  Peruho,  State  Eeologiat,  Vermilion,  South  Dakota. 
Tenneflsee  Geoloftical  Survey,  ^of .  A.  H.  Purdue,  State  geologist,  Capitol 

Annex,  Na«hvUle,  Tenneasee. 
Texaa  Bureau  of  Economic  Geology  and  Teohnology,  Dr.  Wm.  B.  PhiUipa, 

director,  Austin,  T«xm. 

"    ~     T.  Fred  Pack,  Prol 

Perkins,  State  geologist, 
JUTlinirton.  Vermont. 

Virgi 

Virginia. 

Washington  Geological  Survey,  Prof.  Henry  Landee,  State  geologist,  Uni- 
versity Station,  Seattle,  Washington. 

West  Virginia  Geological  Survey,  Prof.  T.  C.  White,  State  geologist,  Morgan- 
town,  West  Virginia. 

Wisconsin  State  Geolo^cal  and  Natural  History  Survey,  Dr.  E.  A.  Birga, 
director  and  superintendent,  W.  O.  Hotchkise,  State  gedogiat,  Matt 
ison,  Wisconsin. 

Wyoming  Geological  Survey,  L.  W.Trumbull,  State  geologist,  Clieyeniw, 
Wyoming. 


)vGoo'^lc 


STATE  AND  U.  S.  PROGRESS  REPORTS 

United  Sdttes  Office  of  Public  Roada 

Among  the  moat  importaat  projects  carried  oD  by  the  office  at 
the  preeent  time  may  be  mentioiied  the  following: 

Object-lesson  roads;  county  model  systems;  advice  and  inspection; 
superintendence  of  county  roada;  road  surveys;  instruction  of  stu- 
dents in  highway  engineering;  forest  reserves;  routine  chemical  test- 
ing of  dust  preventives  and  road  binders;  microscopic  examination 
and  classification  of  roeid-building  rocks;  research  upon  properties  of 
dust  preventives  and  road  bindei^;  standardization  of  methods  of 
testily  bitimiinous  road  materials;  experimental  bituminous  road 
construction  and  maintenance;  investigations  of  concrete;  non- 
bituminous  road  materials  investigations;  standardisation  of  tests  of 
non-bitmninous  road  materials;  instrument  makine  and  repairing; 
field  experiments;  traction  tests;  post  roads;  generu  statistical  and 
research  investigations;  experimental  maintenance;  economic  study 
of  highway  systems;  traffic  census;  lectures  and  demonstrations  of 
road  and  bridge  models;  State  index  including  studies  of  road  legis- 
lation and  administration;  investigation  of  systems  of  road  manage- 
ment; and  a  study  of  the  use  of  convict  labor  on  road  work. 

Since  the  office  was  established,  502  object-lesson  and  experimental 
roads  have  been  constructed,  illustrating  vEuious  methc^  for  the 
purpose  of  instructing  local  road  builders,  stimulating  sentiment  for 
road  improvement,  and  introducing  adequate  types  and  correct 
methods  of  road  construction.  The  total  number  of  square  yards 
of  road  built  under  this  i>roject  from  July  1,  1905,  to  July  I,  1914, 
tunounted  to  4,689,221. 

From  1902  to  July  1,  1914,  8426  samples  of  road  material  had 
been  tested  in  the  physical  and  chemical  iaboratorira. 

The  office  had  issued  up  to  July  1, 1914, 211  publications,  including 
bulletins,  circulars,  farmers'  bulletins,  and  annual  reports. 

The  photographic  files  of  the  office  contained  on  July  1,  1914, 
11,146  negatives  and  7175  lantern  slides,  about  two-thirds  of  which 
were  colored, 

The  employees  of  the  office  on  March  1,  1015,  numbered  274,  of 
which  125  were  collaborators. 

An  excellent  library  is  maintained  which  now  comprises  approxi- 
mately 9000  volumes. 

The  office  sends  its  enpineen  and  experts  to  give  lectures  and 

addresses  and  to  confer  with  State  and  local  officials  on  all  phases  of 
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the  rosd  subject.  Testing  and  research  laboratories  aietnaJntaiued 
for  the  purpose  of  determtumg  the  Buitability  and  relative  value  of 
various  materials  for  road  building.  A  great  deal  of  experimental 
work  is  conducted  with  bituminous  and  other  binders,  concrete  and 
various  special  materials  and  methods. 

During  the  last  fiscal  year,  which  ended  June  30,  1914,  there  were 
built  32  object-lesson  roads  and  one  experimental  road.  Blue  printa 
of  typical  plans  for  I-beam  bridges  were  furnished  to  the  extent  of 
about  1100  and  28  special  designs  of  bridge  plans  were  furnished  in 
7  States.  Systems  of  roads  were  devised  for  17  counties.  An  en- 
gineer from  the  office  was  assigned  to  superintend  the  county  roads 
in  3  counties.  One  hundred  and  four  assignments  were  made  in  25 
States  for  special  inspection  and  advice  with  local  road  oflicials. 
Six  surveys  of  roads  were  made  in  5  States.  Instruction  in  hi^way 
engineering  was  given  to  9  yoimg  men  appointed  to  the  position  of 
civil  engineer  student.  Koad  maintenance  work  was  conducted  and 
is  still  in  progress  in  the  States  of  Maryland  and  Vir^pnia,  and  on 
the  Washington-Atlanta  highway  through  the  States  of  Virginia, 
North  Carolina,  South  Carolina,  and  Geoi^.  Three  hundred  and 
thirty-one  lectures  and  addresses  were  dehvered  in  46  States,  exhibits 
of  road  models  were  made  at  17  road  conventions  or  State  fairs  or 
hke  gatherings,  and  932  samples  of  road-building  materials  were 
tested  in  the  physical  and  chemical  laboratories. 

In  order  to  secure  the  engineering  and  expert  advice  or  supervision 
from  the  Office  of  Pubhc  Roads  an  apphcation  should  be  made  to 
the  director,  by  the  local  authorities  having  jurisdiction  over  the 
road  sought  to  be  improved.  If  it  is  desired  that  road  materials  be 
tested  in  the  laboratories  of  the  office,  application  should  be  made 
to  the  director  for  shipping  instructions  and  blank  forms  for  de- 
scription of  the  materials.  The  assistance  given  by  the  office  is  free 
to  local  communities  and  citizens  of  the  United  States  where  the 
object  sought  is  of  public  benefit.  The  publications  of  the  office  may 
be  obtained  upon  request.  The  office  occupies  the  entire  building 
at  Fourteenth  and  B  Streets,  S.  W.,  Washington,  D.  C. 

L.  W.  Pagb, 
Direetor. 
Alabama 

Aid  given  by  State  on  roacU 996,865.67 

Aid  given  by  State  on  bridgee 19,884.67 

TotaJ  aid  given  by  the  State 1116,850.34 

Amount  apent  on  roads  by  counties S2,003,146.00 

Amount  spent  on  bridees  by  oounties 529,638.00 

Amount  spent  on  roaiu  by  State  and  counties  jointly 256,795.41 

Amount  spent  on  bridges  by  State  and  counties  jointly 44,168.26 

TotftI  by  State  and  counties  on  roads  and  bridges •2,833,747.07 
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JV'wmber  of  miles  of  road  buiU  March  I,  I9tt,  to  April  1,  191S 

Bniti       TBfKit       OtumI         CIutI  Maeaitm 

ByStateaid 31.81      «.72      24,02      21.53  7.0 

BycouQties 531,70    170.00    153.30    J01.75  44.75 

Totals S63.51    214,72    177.32    123.38  61.75 


Total  number  of  miles  improved  rood  in  Alabama  April  1, 

1914 5,772 .39 

Number  of  miles  of  road  in  Alabama 49,639.00 

Percentage  of  improved  roads  in  Alabama II  .68% 

Number  of  counties  that  had  oonatructed  roads  previous  to 

1911 30 

Number  of  counties  that  are  now  constructing  roads 60 

Number  of  milea  of  improved  road  in  Alabama  March  1,  1911,.  3,780,00 

Number  of  miles  of  improved  road  in  Alabama  March  1,  1912.  4,641.81 

Number  of  milea  of  improved  road  in  Alabama  April  1,  1914. ,  5,772,39 

From  April  1,  1914,  to  jBnuary  1,  1915,  the  following  mileage  of 
roads  were  cooBtructed:  graded,  53.41;  sand  clay,  63.14;  gravel, 
22.05;  chert,  7.00;  macadam,  7.44.  One  hundred  and  forty-four 
lineal  feet  of  concrete  and  60  lineal  feet  of  steel  and  concrete  bridges 
were  constructed  during  this  period. 

Total  expenditures  from  April  1, 1914  to  January  1, 1915,  by  State 
and  counties  were  as  follows:  On  roads  $268,318.96;  on  brieves, 
$4,281.86,  making  a  total  of  $272,600.82. 

The  average  cost  per  mile  of  these  roads  was  $1753.26. 

W.  S.  Kblleb, 
State  Highway  Engineer. 


During  the  fiscal  year  July  1,  1913,  to  June  30,  1914,  there  were 
expended  under  the  direction  of  this  department  and  for  the  pur- 
pose shown  the  following  amounts: 

Bridgea $64,736.46 

Highwaya 261,006.07 

Maintenance 14,869 ,62 


Admmiatrative 18,161 ,31 

ToUl 1360,335-98 

In  addition  to  expenditures  shown  above  complete  equipment  for 
three  prison  labor  camps  was  purchased  at  an  expense  aggregating 
$45,000. 

With  these  expenditures  there  were  constructed;  1  142-foot  Luten 
Arch;  1  192-foot  thnn^  ^rder;  1  Triple  arch  47  feet  in  length. 
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The  11  span  arch  ribbed  bridge  150S  feet  is  length  near  Terope, 
begun  in  previous  fiscal  year,  was  completed.  Convict  labor  vas 
used  throughout  construction;  10.19  miles  of  highway  constructed, 
including  3  miles  of  heavy  mountain  construction;  11  reinforced 
concrete  culverts  from  8  to  30-fpot  span;  38  concrete  boxes;  71 
corrugated  metal  culverts  and  3  concrete  pavings  in  washes  put  in; 
3.265  miles  road  constructed  and  surfaced  wit£  sl^;  10  miles  re- 
crowned,  prison  labor  used  throughout. 

Under  contract  the  following  were  completed:  6.265  miles  road 
graded  and  surfaced;  77  miles  road  graded;  9  reinforced  concrete 
structures  from  13  to  60  feet  built;  3110  feet  corrugated  metal  cul- 
verts installed. 

Data  as  to  construction  and  maintenance  work  under  direction 
of  county  officials  not  avulable.  There  was  expended  however 
under  county  jurisdiction  approximately  $550,000. 

E.  P.  Adaus, 
Chief  dark. 


Accordii^  to  a  chart  prepared  by  the  State  highway  department, 
there  are  more  than  30,000  miles  of  public  road  in  the  State,  as 
follows:  12,000  miles  of  unimproved  earth;  13,000  miles  of  improved 
earth;  2500  miles  of  sand  clay;  2200  miles  of  gravel;  265  miles  of 
macadam;  655  miles  of  other  types. 

It  is  anticipated  that  approximately  100  miles  of  gravel  and  70 
miles  of  macadam  road  will  be  constructed  during  the  coming  year. 

Approximately  $1,163,000  derived  from  the  3  mill  tax  was  ex- 
pended during  1914. 

A  resolution  has  passed  the  1915  legislature  permitting  the  people 
to  vote  upon  an  amendment  to  the  constitution  authorizing  bond 
issues  by  counties. 

From  chart  by  H.  R.  Cabteb, 
State  Highway  Engineer, 

California 

The  State  highways  act  providing  the  sum  of  $18,000,000  for 
construction  of  the  system  of  State  highways,  distinct  from  the 
State  roads  built  under  legislative  appropriations,  outlines  in  gen- 
eral terms  the  scope  of  work,  the  location  of  the  routes,  places  the 
jurisdiction  over  the  proposed  State  highways  in  the  department 
of  engineering  and  provides  for  the  bond  issue,  for  a  State  highway 
fund,  and  State  highway  sinking  fund. 

The  California  highway  commission,  organized  to  carry  out  the 
mandates  of  the  State  highways  act,  has  provided  a  working 
system  similaj  to  that  of  a  modem  business  corporation,  in  which 
the  three  highway  commissioners  act  as  a  board  of  directors,  and 
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the  highway  engineer  who  u  the  executive  officer  of  the  commianoa 
corresponds  to  the  general  manager  of  a  businefis  corporation.  Under 
the  highway  engineer  are  the  several  departments  of  the  work: 
engineering  and  operating  department;  legal  department  (in  right 
of  way  matters);  purchanng  department;  accounting  department; 
disbursing  department;  and  pubfication  and  statistical  department. 
The  chiefs  of  the  sever^  departments  report  directly  to  the  highway 
engineer.  Fmids  became  available  so  that  State  highway  work  was 
initiated  May  21,  1912,  and  at  the  close  of  1914  the  advisory  board 
of  the  department  of  engineering  had  adopted  sections  of  State 
highway  aggregating  1164  miles  in  length.  Including  these,  sur- 
veys have  been  made  on  the  State  highway  aggregating  2150  miles. 
Contracts  have  been  let  including  certain  day  labor  totaling  987 
nailes.  Of  this  987  miles  650.1  tnUes  are  cement  concrete  constnit' 
tion,  with  a  thin  bituminous  top;  19.1  miles  are  of  cement  concrete 
with  a  thick  bituminous  top;  24.4  miles  are  macadam,  penetration 
method;  7.6  miles  are  macadam  with  thin  bituminous  carpet;  16.5 
miles  are  macadam  with  thick  bituminous  top;  3.1  miles  timber 
and  concrete  trestle;  and  266  miles  are  graded  roads. 

A.  B.  Fletchbr, 
Highway  Engineer. 
Colorado 

The  total  length  of  roads  in  the  State  is  estimated  to  be  31,000 
miles,  of  which  500  miles  are  estimated  to  be  hard  sm^aced.  No 
roads  have  been  completed  entirely  at  the  expense  of  the  State,  but 
it  is  estimated  that  5000  miles  have  been  improved  partly  at  the 
expense  of  the  State  and  partly  at  the  expense  of  local  sub-divisions. 
An  additional  600  miles  are  in  course  of  improvement  jointly  by 
the  State  and  sulvdivisions.  No  roads  are  maintained  at  the  ex- 
pense of  the  State  but  there  are  approximately  5400  miles  main- 
tained under  the  direction  of  the  county  commissioners  for  which 
the  State  pays  a  portion  of  the  cost.  There  were  500  miles  of  road 
graded  and  drained  and  about  150  miles  of  road  surfaced  with 
gravel,  shale,  sand  or  clay,  under  the  direction  of  the  State  highway 
commission  during  the  calendar  year  1914.  The  total  expenditure 
of  State  funds  on  State  roads  during  1914  was  S372,000,  and  of 
county  funds  on  these  roads  approximately  $300,000  making  a  total 
expenditure  on  State  road  system  for  the  year  of  approximately 
$672,000. 

The  last  legislature  amended  the  highway  act  by  providing  for 
one  State  highway  commissioner  and  an  advisory  board  of  five 
members,  who  were  appointed  and  took  office  in  March,  1913.  The 
State  highway  commissioner  receives  a  salary  of  $3000  and  the 
secretary-engineer  a  salary  of  $2100.  No  bonds  were  issued  in 
the  State  during  the  year  hut  the  direct  tax  has  been  increased  in 


)vGoO'^lc 


aw  uiBKicuf  moEnrAT  assocutioit 

most  of  the  counties  and  at  the  election  of  November,  1914,  the 
people  voted  a  one-half  mill  levy  for  l^e  State  amounting  to  $600,000 
per  year  which  will  be  available  in  1916. 

Five  convict  camps  of  approximately  50  men  each  were  worked 
on  the  roade  in  diiferent  portione  of  the  State  during  the  year. 

The  grading  and  ditchmg  on  the  500  miles  of  Stat«  ro^  during 
1914  averaged  about  S430  per  mile.  About  SO  bridges  were  built, 
of  steel  and  reinforced  concrete,  at  an  average  coet  of  $1000  each; 
400  culverts  were  placed  at  an  average  cost  of  about  $50  each. 
The  150  miles  of  road  surfaced  with  gravel,  shale,  sand  or  clay 
averaged  about  $500  per  mile.  The  expenditure  on  county  roads 
of  the  State  amounted  to  about  $300,000  on  some  20,000  miles  of 
road.  Work  has  been  in  progress  in  every  county  in  the  State  and 
the  main  passes  have  been  rendered  so  as  to  permit  travel  with 
comfort,  and  by  the  end  of  the  coming  season  it  will  be  possible  to 
travel  by  wagon  or  automobile  to  any  section  of  the  State. 

J.  E.  Malon^t, 
Secretary-Engineer. 
Contiectlcat 

.'    The  present  state  highway  commissioner  took  ofiSce  February  26, 

1913.  From  the  date  to  October  1,  1914,  the  total  amount  of  state 
funds  expended  was  $6,724,608.44.  This  ouUay  was  classified  as 
follows: 

Constrootion $4,805,325.26 

M&iDten&nce 1,717,071.9* 

General  Engineering 171,624.75 

Administration 23,450.36 

Commisfi toner's  automobile 4,697.15 

CommisBi oner's  traveling 1,439.00 

Total »,724,608 .44 

During  that  period  $2,945,408.76  was  expended  on  state  roads  con- 
structed at  expense  of  the  state  aggregating  226.66  miles  unproved 
and  60.39  miles  reconstructed.  A  total  of  $1,860,416.49  was  ex- 
pended from  state  and  local  funds  on  construction  of  roads  paid  for 
partly  by  State  and  partly  by  towns.  The  mileage  thua  constructed 
amounted  to  105.57  miles  and  5.32  miles  reconstructed.  The  grand 
total  of  roads  constructed  and  reconstructed  during  this  period  was 
397.94  miles.     The  total  of  all  state  roads  improved  as  of  October  1, 

1914,  was  1,281.68  miles.  (From  report  of  state  highway  commis- 
sioner to  the  U.  S.  Office  of  Public  Roads.) 

Delaware 

The  good  roads  work  in  this  State  was. first  taken  up  under  an 
act  of  the  general  assembly  approved  April  14,  1903,  which  pro* 
vided  for  the  appointment  of  a  commieEaon  of  three,  one  fronf  each 
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county  in  the  State,  which  had  charge  of  all  improved  roads  to  be 
built  in  the  State  under  State  aid. 

The  act  provided  that  the  State  would  pay  one-half  the  cost  of 
building  roads  in  each  of  the  three  counties  if  the  cost  per  year 
to  the  State  did  not  exceed  $10,000  for  each  county.  The  act  also 
required  that  public  meetings  be  held  for  the  promotion  of  the  good 
roads  sentiment. 

The  comnuBsioners  appointed  under  this  act  were  Cornelius  J. 
Horrigan,  chairman;  Walter  J.  Harrington,  secretary,  and  John  Barr. 

Under  this  law  there  were  built  7.98  miles  in  New  Castle  County, 
and  0.907  mile  in  Sussex  County. 

The  above  mentioned  law  was  repealed  at  the  session  of  the 
general  assembly  held  in  1905  and  the  law  under  which  we  are 
now  working  in  New  Castle  County  was  approved  March  3,  1906. 
This  law  created  the  ofiSce  of  New  Castle  County  State  highway 
commissioner,  applied  to  New  Castle  County  only,  and  provided 
for  State  jud  to  the  extent  of  $10,000  per  year.  The  highway  com- 
missioner however  has  charge  of  the  building  of  all  improved  roads 
in  the  county,  whether  State  money  s  used  or  not  and  all  plana, 
specifications  and  contracts  must  be  approved  by  him  before  they 
become  effective  and  no  bills  can  be  paid  without  his  approval;  in 
other  words  the  highway  commissioner  and  the  levy  court  are  both 
responsible  for  the  proper  building  of  the  roads  and  the  payment  of 
all  bills  relating  thereto.  The  highway  commissioner  has  no  juris- 
diction  over  the  roads  after  they  are  finally  accepted  from  the 
contractor. 

Under  this  law  there  have  been  built  176.70  miles,  all  of 
which  is  water  bound  macadam,  with  the  exception  of  about  3.13 
miles  of  a  bituminous  surface,  penetration  method,  and  0.94  miles 
of  amiesite  road.  The  county  has  also  taken  over  11.32  miles  of 
turnpikes,  making  a  total  of  188.02  miles  of  stone  roads  under  its 
care.  This  year  $50,000  was  set  aside  from  our  taxes  for  the 
maintenance  of  these  roads,  and  two  more  steam  rollers  with  their 
accompanying  sprinklers  were  bought,  making  five  rollers,  with 
their  water  barrel  sprinklers,  etc.,  in  the  seven  rural  districts.  With- 
in the  next  year  we  shall  have  completed  some  15  miles  more  of  im- 
proved roads,  making  over  180  miles  of  improved  road.  A  bond 
issue  of  $100,000  was  specially  set  aside  to  fill  in  the  gaps  or  broken 
pieces  of  road,  so  as  to  make  at  least  one  continuous  improved  road 
man  the  northern  boundary  of  New  Caatle  County,  or  Pennsyl- 
vania line,  to  the  southern  boundary,  or  Kent  County  line.  This 
has  been  done  and  we  now  have  two  improved  roads,  one  on  the  east 
and  one  on  the  west  side  of  the  county  running  the  full  length  of 
ihe  county.  We  have  now  eight  good  stone  roads,  radiating  from 
Wilmington  to  the  Pennsylvania  State  line  and  have  hopes  that  in 
the  near  future  that  State  will  meet  us  at  some  of  them.  We  have 
also  built  two  to  the  Maryland  State  line  on  routes  to  Baltimore. 
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Maryland  has  met  ub  on  the  old  Newark  and  Elkton  road  with  a 
very  good  improved  highway.  In  our  efforts  to  find  some  good 
surface  treatment,  both  durable  and  economical,  we  have  experi- 
mented with  several  kinds  of  oils,  calcium  chloride  and  a  small 
quantity  of  glutrin,  but  as  yet  are  undecided  in  the  matter.  Kent 
and  Sussex  Counties  h  ve  no  State  highway  commissioners,  hut  have 
a  r  ad  engineer  'n  each,  appointed  by  their  respective  county  bodies, 
and  I  understand  are  beginning  some  good  work. 

The  expenditures  on  construction  of  roads  has  been  about 
$1,518,850.31,  making  an  average  cost  of  construction  of  about 
$8,077.75  per  mile.  Hiis  cost  includes  the  construction  of  bridges, 
culverts  (moetly  concrete)  and  all  other  appurtenances  necessary 
in  the  proper  construction  of  a  good  road. 

The  estimated  length  of  all  pubhc  roads  in  this  county  b  about 
1000  miles,  from  which  it  may  be  seen  that  nearly  19  per  cent  of  our 
roads  are  improved  roads. 

The  general  aasembly  of  the  year  1913  passed  a  law  empowering 
the  levy  court  to  contract,  when  advisable,  with  our  county  work- 
house authorities  for  the  use  of  the  short  term  prisonerB  on  our 
county  roads.  With  this  law  we  have  done  considerable  repair  work, 
and  built  one  short  stretch  of  road  625/1000  miles  in  lei^h  at  a 
contract  price  of  $2787.57  and  another  of  $2300.  The  work  so  far 
has  been  very  satisfactory. 

JaHBS  WiLSOIf, 

State  Highway  Commiasioner  and  County  Engineer. 
DlBtrlct  of  Columbia 
The  commissioners  forward  to  congress,  through  the  secretary  of 
treasury,  estimates  of  proposed  expenditures  for  each  fiscal  year 
ending  June  30.  To  the  extent  to  which  these  estimates  are  ap- 
prove, inasmuch  as  the  national  government  owns  fully  one-half 
in  value  of  the  property  in  the  district,  congress  appropriates  50  per 
cent,  and  a  like  proportion  is  paid  from  the  district  revenues. 


Asphalt 151 .80 

Asphftlt  block 31.36 

Granite  block 25 .58 

Cobble 4.12 

VitriBed  block 1 .34 

Bituminous  coDorete 6.16 

Cement  concrete 1 .66 

Bituminous  macadam 4.36 

Wftterbound  macadam 117 .76 

Gravel  and  dirt  roads 166.03 

Total B09.97 

Approved  by  W.  D.  A.  Andebbom 

Captatn,  Corps  of  Engineers,  U.  R.  A. 

Assistant  to  Engineer  Commissioner,  D.  C. 
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Florida  has  no  State  bighway  department  and  does  not  grant  aid 
in  the  fonn  of  money  and  sopervinoQ  for  road  work.  A  nmnber  of 
the  individual  counties,  among  which  may  be  mentioned  Hillsboro, 
Duval  and  Dade  have  made  exceptional  progresa  and  it  ie  by  no 
means  improbable  that  the  legislation  now  in  session  will  provide 
some  fonn  of  State  participation  in  road  work. 

GoorfilB 

No  State  highway  department  exists  and  a  State  report  is  there- 
fore impracticable.    It  may  be  stated,  however,  that  upwards  of 
5O0O  State  convicts  are  regularly  employed  on  the  public  roada  of 
the  State  under  local  supervision,  resulting  in  a  great  increase  in  the 
mileage  of  improved  roads,  particularly  of  the  sand-clay  type. 
S.  W.  McCalhb, 
State  Oeologia. 
Idaho 

The  present  State  hi^way  department  was  created  by  the  1913 
l^lialature  and  consiste  of  a  State  highway  commisfflon  of  five  mem- 
bers, including  ex-officio,  the  State  engineer,  secretary  of  state  and 
the  professor  of  civil  engineering  of  the  State  university,  and  two 
civilian  members  appointed  by  the  governor.  The  engineering 
department  is  under  the  direction  of  a  State  highway  engineer  ap- 
pointed by  the  commission.  The  legislature  authorized  a  State 
bond  issue  of  (200,000  to  lud  in  the  construction  of  proposed  State 
roads  on  the  plan  of  the  State  bearing  one-third  of  tiie  cost  of  con- 
struction and  the  county  two-thirda.  The  location,  surveys,  esti- 
mates, etc.,  are  made  at  the  expeme  of  the  State,  and  the  roads  are 
built  under  the  superviraon  of  the  State  highway  engineer  under 
contracts  which  are  let  by  the  State  highway  commission.  After 
completion  all  roads  of  this  kind  are  maintained  at  the  expense  of 
the  State. 

Fourteen  hundred  miles  of  proposed  State  hi^ways,  comprisii^  the 
main  trunk  line  system  designated  by  the  State  highway  commismon, 
have  been  surveyed  and  estimates  of  cost  prepared.  Contracts  were 
awarded  covering  300  miles  of  these  and  construction  work  started 
in  September,  1914,  on  233  miles  which  is  expcH^d  to  be  completed 
by  June  1, 1915.  Five  hundred  and  ten  miles,  including  completion 
of  above,  are  planned  for  1915. 

The  types  of  roads  being  built  at  present  are  earth,  gravel  and 
crushed  gravel  macadam  to  atandaivi  sections.  All  bridges  and 
culverts  are  of  permanent  type. 

The  highway  commission  is  authorised  to  use  State  convict  labor 
on  road  construction  but  none  has  yet  been  employed. 
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Data  OD  the  amount  of  money  spent  by  counties  on  county  road 
and  bridge  work  during  1914  is  not  yet  available,  but  in  1913,  ap- 
proximately $1,265,000  was  expended  from  the  general  road  and 
bridge  fund,  most  of  it  under  the  old  road  overseer  system.  Various 
counties  have  voted  road  and  bridge  bond  issues  amounting  in  total 
to  about  $1,250,000  to  January  1,  1915. 

Under  the  State  aid  plan  the  State  highway  bond  issue  of  $200,000 
authorized  in  1913,  would  have  made  available  a  total  expenditure 
of  $600,000,  but  the  awarding  of  contracts  has  been  seriously  handi- 
capped by  the  inability  of  the  State  to  market  the  bonds  which  draw 
only  4  per  cent  interest,  and  must  be  sold  at  par. 

Edw.  S.  -Suith, 
State  Highway  Engineer. 


Under  our  State  aid  system,  we  now  have  under  contract  97  miles 
of  road,  18.5  miles  of  which  are  brick  and  78.5  miles  concrete.  These 
roads,  while  all  under  contract  are  not  yet  entirely  completed.  The 
amount  entirely  completed  during  1914  being  64  miles.  The  work 
in  1915,  up  until  July  1,  will  consist  of  expending  the  remaining 
portion  of  the  $1,100,000,  provided  by  the  last  le^ature  as  State 
aid.  Our  activities  after  July  1,  will  of  course,  depend  entirely 
upon  the  action  of  the  legislature  at  its  present  aeesion. 

During  1914,  we  constructed  experimental  or  township  road  work 
aa  follows:  concrete,  3.5  miles;  waterbound  macadam,  22.7  miles; 
bituminous  macadam,  3.2  miles;  re-surfacing  old  macadam,  3.6 
miles. 

The  outlook  for  1915  along  this  line  is  that  there  will  be  con- 
structed probably  in  the  neighborhood  of  40  miles  of  road.  At  the 
election  last  November,  Cook  County,  Illinois,  voted  favorably 
upon  the  issuance  of  bonds  to  the  amount  of  $2,000,000  for  rural 
road  construction  and  Vermihon  County,  Illinois,  at  the  same  time, 
voted  $1,500,000.  The  expenditure  of  these  sums  will  probably 
begin  about  next  April. 

W.  W.  Mam, 
Chief  State  Highway  Engineer. 


No  State  highway  department  exists,  and  no  central  source  of 
information  from  wluch  a  full  report  can  be  obtained.  The  governor 
appointed  a  commisdon  during  June,  1914,  composed  of  Addison  C. 
Harris,  chairman,  Indianapolia;  Thomas  T.  Taggart,  French  Lick; 
Leonard  F.  Clore,  LaPorte;  William  H.  O'Brien,  Lawrenceburg; 
Prof.  R.  L.  Sackett,  LaFayette;  Luke  W.  Duffey,  secretary,  Indian- 
apolis, to  invest^te  the  roada  md  road  laws  of  the  State.    The 
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report  of  thie  commisBion  w^  made  a  part  of  the  governor's  message 
to  the  legislature  of  1915. 

This  report  recommended  the  establishment  of  a  State  department 
in  an  advisory  and  educational  capacity. 


Number  milea  gravel  roads  J&nuary  1,  1914 28,364 

Number  milea  unimproTed  roods  Jaouary  1,  1914 36,461 

Number  miles  gravel  road  constructed  1913 1,740 


Gravel  road  repairs,  1913 J2, 01 7, 206 .37 

Bridges  and  bndga  repairs.  1913 2,001,129.32 

Roaa  tai  worked  out,  June  settlement,  1913 855,469.10 

Iowa 

The  total  mileage  of  all  the  roads  in  Iowa  outside  of  incorporated 
towns  and  villages,  is  104,017.  The  estimated  total  mileage  of 
roads,  including  city  pavements,  improved  by  hard  surfacing  is  500. 
Included  under  this  heading  would  be  clasmfied  all  roads  tluit  have 
macadam,  concrete,  or  brick  surfacing.  At  this  time  there  are, 
to  our  knowledge,  only  7  or  8  miles  of  concrete  roads  in  this 
State  outfflde  the  limits  of  incorporated  cities  and  towns.  The  esti- 
mated amoimt  of  500  miles  does  not  include  probably  500  miles  of 
the  roads  in  the  State  which  have  been  graveled.  This  can  hardly 
be  called  hard  surfacing  and  for  this  reason  has  been  omitted  from 
this  classification. 

There  is  no  law  in  this  State  which  ^lows  the  State  to  bear  a  por- 
tion of  the  expense  for  the  construction  and  maintenance  of  the 
highways.  At  present  this  work  is  carried  on  entirely  by  the  town- 
ships and  the  counties.  Under  the  law  enacted  by  the  thirty-fifth 
general  assembly  of  this  State  aU  of  the  roods  in  the  State  are  under 
the  general  supervision  of  the  State  highway  commissioo.  A  divi- 
sion is  made  in  each  county  into  townships  and  county  roads.  The 
county  constructs  and  maintains  the  entire  county  road  system 
which  is  composed  of  not  less  than  10  per  cent  and  not  more  than  15 
per  cent  of  tne  total  mileage  of  the  county.  These  roads  included 
in  the  county  system  have  been  deugnated  as  cotmty  roads  and  the 
township  officii  have  no  authority  over  them.  The  remainder  of 
the  roads  in  the  townships  outside  of  the  limits  of  incorporated 
cities  and  towns  are  under  the  supervision  of  the  local  township 
officials,  namely,  the  township  trustees  and  road  superintendents. 

The  thirty-mth  generiil  assembly  provided  a  maintenance  fund 
consistiDg  of  8  per  cent  of  the  motor  vehicle  tax  for  the  general 
expenses  of  the  State  highway  commission.  This  is  the  only  expend- 
iture made  by  the  State  towards  road  improvement  at  this  time. 
Previous  to  April  9,  the  date  when  the  new  law  went  into  effect,  the 
work  of  the  commismon  was  carried  on  as  a  department  of  the  State 
college  under  an  appropriation  of  S10,000  per  year.    During  1914 
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the  estimated  amount  avejlable  for  the  use  of  the  commioBioD  was 
«SO,000. 

A  very  radical  change  was  made  whereby  the  board  of  BUperriBora 
of  each  county  was  required  to  appoint  a  county  engimeer  who  haa 
general  charge  of  the  road  and  bridge  work  throughout  the  county. 
Under  the  present  law  all  of  the  bridges  regardless  of  eize  or  location 
excepting  those  inside  the  cities  and  towns,  are  built  and  maintMned 
by  the  county  board  of  supervisors  under  plans  and  specifications 
issued  by  the  commission. 

During  the  past  year  no  important  changes  have  occurred  in  the 
organization  of  the  commission.  At  present  the  commifsion  is 
composed  of  three  members,  namely,  A.  Marston,  chairman,  J.  W. 
Holden,  and  H.  C.  Beard,  and  a  highway  engineer,  Tbos.  H.  Mac- 
Donald.  The  detailed  work  of  the  commission  is  carried  on  in 
three  departments,  the  designing  department,  educational  and-field 
department.  The  State  has  been  divided  into  six  sections  over 
which  is  placed  a  district  ei^neer  under  the  direct  charge  of  the  field 
department.  At  present  the  commission  force  consists  of  about 
thuty  employes. 

The  hi^way  commission  experimented  very  satisfactorily  with 
convict  labor  during  the  season.  A  stretch  of  concrete  road  1.36 
miles  in  length  was  constructed  in  Louisa  County  under  highway 
commission  supervision  entirely,  with  twenty-two  inmates  from  the 
Anamoea  reformatory.  The  men  were  paid  twenty-five  cents  per 
hour  for  their  work,  and  out  of  this  they  paid  the  entire  expense  of 
their  camp  and  of  the  one  camp  guard  in  charge  of  the  men.  They 
dressed  lUte  ordinary  workmen,  the  prison  stripes  being  barred. 
They  proved  to  be  wUling  and  intelligent  workmen  and  better  results 
in  some  respects  were  secured  than  with  ordinary  labor.  A  second 
crew  was  used  under  the  direction  of  State  Highway  Engineer  Mae- 
Donald  on  road  and  bridge  work  at  the  Iowa  State  College  campus 
and  farm  at  Ames.  EquMly  satisfactory  results  were  secured  there. 
The  wages  drawn  by  the  convicts  in  both  camps  during  the  season 
totaled  $9870. 

The  commission  is  at  present  conducting  a  series  of  lectures  in 
each  of  the  counties  of  the  State  on  road  work.  We  are  also  issuing 
a  monthly  publication  entitled  a  Service  BwUrftn.  This  bulletin 
is  being  sent  to  all  the  road  officials  in  the  State  as  well  as  others  in- 
terested in  road  work.  This  bulletin  contains  the  current  news 
relative  to  important  road  projects  and  general  information  of  inter- 
est to  road  workers.  This  bulletin  also  contains  current  quotations 
and  prices  on  road  and  bridge  material,  and  sJl  hiformation  and  data 
concerning  contract  lettings,  etc. 

During  the  past  year  the  commission  has  prepared  specif  plans 
and  designs  for  over  (2,250,000  worth  of  bridge  and  culvert  work. 
Standard  plans  have  been  issued  for  a  number  of  the  general  types 
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of  highway  bridges  uaed  by  the  State  as  well  as  standard  cross  sectiotu 
for  the  road  work.  At  present  there  is  a  great  deal  of  interest  being 
taken  in  the  betterment  of  the  highways  in  the  State.  The  com- 
missioQ  is  endeavoring  in  every  way  possible  to  impress  upon  the 
road  officials  the  necessity  of  maintaining  the  entire  mileage  of  the 
highways  in  the  State  in  a  safe  condition.  A  very  marked  improve- 
ment has  been  made  in  the  past  year  in  the  condition  of  the  roads 
and  bridges. 

During  the  past  twelve  months  under  the  new  law,  a  great  improve- 
ment in  the  amount  and  character  of  road  and  bridge  work  has  been 
apparent.  During  1914,  about  $11,000,000  was  expended  from 
county,  township,  and  motor  vehicle  tax.  Eighty-five  per  cent  of 
the  automobile  tax  is  returned  to  counties  for  use  in  permaaent  road 
work.  Elight  per  cent  is  set  aside  for  support  of  the  highway  com- 
mission.   In  1914  this  amounted  to  $80,000. 

A  one  mill  non-divertible  drag  tax  producing  nearly  $1,000,000 
annually  must  be  levied  by  the  townships  for  dragging  purposes 
only. 

Thos.  H.  MacDonald, 
State  Highway  Engirteer. 
Kansas 

Total  amount  of  State  funds  expended  by  or  under  supervision  of 
State  highway  department  dufing  calendar  year  1914,  $9080. 

The  above  amount  is  subdivided  as  follows: 

General  engineerii^ $8130 

Adminiitraticm 

Equipment 460 

Other  items 600 

Traveling  expenaea  (not  paid  by  State) 600 

Engineering  or  supervision  fumiehed  by  State  highway  department  for; 
Work  constructed . 

1.  Miles  of  road,  62;  coating  130,000. 

2.  Number  of  bridges,  187;  costing  (235,000. 

Engineering  or  supervisioQ  by  State  highway  department  where  reports, 
uumections  and  estimates  were  furnished: 

Miles  of  road,  360. 

Estimated  value,  S6800. 

Number  of  bridges,  68. 

Estimated  value,  f  150,000. 

Total  cash  expenditure,  exclusive  of  State  funds,  on  all  public  roads  and 
bridges  of  the  State,  outside  of  incorporated  towns  and  cities  during  1914, 
•5,641,067. 

(From  U.  S.  Office  of  Public  Roads.) 

Kcntudky 

The  State  department  of  public  roads  was  organized  July  I,  1912. 
The  State  appropriates  $25,000  annually  for  the  support  of  the 
department. 
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The  department  fumishee  plans,  specifications  and  eatJmatee  for 
^  bridges  over  |500  In  value.  It  furnishes  surveys,  specifications 
and  estimates  for  all  new  roads  and  the  same  for  all  reconstruction 
when  requested  by  the  fiscal  courts.  The  department  also  keeps 
up  a  continuous  campaign  along  educational  lines,  by  mailing  bulle- 
tins for  road  information,  by  msplaying  road  models  at  the  State 
tail  and  some  of  the  larger  county  faira,  by  holding  road  meetings 
over  the  State  and  by  furnishing  speakers  for  road  meetings  in  the 
various  counties  of  the  State.  Since  the  organization  of  the  depart- 
ment plans,  specifications  and  estimates  for  about  337  bridges  have 
been  made,  surveys  for  about  125  miles  of  new  road  have  been  made, 
about  400  miles  of  old  road  has  been  inspected  and  advice  furnished. 
Four  miles  of  road  have  been  constructed  under  the  duect  super- 
vison  of  the  department. 

The  general  assembly  of  1914  passed  a  bill  which  levied  a  State 
tax  of  5  cents  on  the  $100  of  taxable  wealth,  which  is  to  constitute  a 
State  road  fund  to  be  redistributed  to  the  counties  applying  for  ud 
to  the  extent  of  one-half  the  coat  of  construction  or  reconstruction 
of  public  roods.  No  county  to  receive  in  any  one  year  more  than  2 
per  cent  of  the  total  fund. 

Also  another  bill  was  passed,  nudung  roads  connecting  the  county 
seata  of  adjoining  counties  on  the  most  direct  and  practical  route, 
public  State  highways,  to  be  the  first  4o  receive  State  aid. 

Two  of  the  moimtain  counties  have  voted  bond  isBues  of  (150,000 
each. 

ROBSLRT   C.    TbRB&LL, 

State  Commisaioner  of  Pvblie  Roads. 
Louialana 

During  the  year  1914,  the  highway  department,  board  of  State 
engineers,  extended  State  aid  to  ten  parishes  for  the  construction  of 
twelve  hi^way  projects  aggregating  132.68  miles,  of  which  1.18 
are  shell  roads,  35  miles  gravel,  and  66.50  improved  earth.  The 
estimate  cost  of  construction  is  $400,000,  the  State  contributing 
approximately  $100,000,  and  the  parishes  the  remainder. 

State  convicts  were  not  employed  during  1914  in  the  construction 
of  State  aid  projects. 

Concerning  the  expenditures  made  for  highway  construction  in 
Louisiana  undertaken  by  various  authorities  independently  of  the 
lughway  department,  will  state  that  no  figures  were  compiled 
covering  these  expenditures  for  1914,  but  a  conservative  estimate 
based  on  the  information  on  hand  would  indicate  the  followii^: 

Parigb  expenditures $3,000,000.00 

Municipal. 2,000,000.00 

ContractB  let  by  lughway  department «)0,000.0Q 

Total $6,400,000.00 
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The  highway  department,  board  of  State  eDgineers,  will  have 
available  during  1915,  approximately  $130,000  for  distribution 
among  parishes  applying  for  State  aid.  Figuring  from  present  indi- 
cations this  department  will  construct  and  have  under  construction 
during  1915,  appr(»dmately  200  miles  of  State  aid  projects  to  cost 
about  $600,000. 

Bonds  are  b^ug  issued  and  special  taxes  voted  in  many  parishes 
of  this  State  and  there  is  do  question  but  that  highway  construction 
is  a  reai  live  issue  in  Louinaua. 

CttAs.  P.  Wood, 
Secretary. 
Halna 

Ltiuof  ful  and  eoit  of  Statt  aid  road  work  dont  under  lupervinon  of  AtpAteoy 
department,  lOU 

r»d  Cat 

Gravel 7M,B16  «6fi,lll  .45 

Earth 33,000  14,898.12 

Macadam 19,222  36,987.9* 

Bitumisoiu  macadam 10,512  32,130. IS 

ConcMto 8,383 .9  32,8«.68 

Sand  and  clay 8,270  4,780,88 

784,203.9  S(76,7S8.U 

Coetof  culverta  included  in  the  above 49,073.10 

No.  of  feet  of  V  drun  cost  not  separated 104,247 

Coet  of  bridgea  under  special  .appropriations 64,007 .93 

STATE  HIQHWATB 

Contraota  let  for  bituminous  macadam  surface 27.14  miles 

Contracts  let  for  gravel  surface 104.78  miles 

Total  nuleage 131 .92  miles 

Of  above  work  77  per  cent  oompleted  is  equivalent  to  101  .S8  miles. 

Expenditures  on  bituminous  macadam $172,265.00 

Expenditures  on  gravel  surface 534,413.76 

Total  expenditures $706,678 .78 

Nora:  Average  cost  of  bituminous  macadam  computed  from  completed 
work  is  110,109.46  per  mile. 
Average  cost  of  gravel  computed  from  completed  work  is  95,870.57  per  mile. 

MAINTENANCE 

760  miles  of  State  and  State  aid  highways  have  been  maintained  at 

an  approximate  coat  ot ilW.VOO 

Of  this  the  State  has  furnished  about 86,000 

and  the  municipalities  have  paid  ^le  remainder 26,000 
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State  aid  luKhwayi SS7e,?S8 .  12 

State  highways 706,8^ .  78 

Maintenance 110,000  -OO 

Special  reeolvea 54,907 .93 

Total  expenditure  of  department $1,448,344.83 

Paul  D.  Sabobkt, 
Chi^  Engineer. 

MaryUad 

(Januaiy  1,  191S) 


DHSBa  Wil 

1     lfih>     i           o«t 

HUM 

•287.51 
36  71 

1.36 

Bndee 

452,270.19 
23,373.25 
36,000.00 

Baltimore  and  Washing- 

B^timore  and  Annapolis                  ' 

road 17.03  |        289,738.61 

j    929.78  1   59,466,930.59 

305.68 

»4,5»8,Se9.23 

•  127.81  tniles— 96  per  cent  completed. 


Henbt  G.  ^hirlet, 
Chief  Engineer,  State  Roada  Commission. 


MasaocituMtts 


We  lud  out  about  58  miles  of  State  highway  during  the  year,  aud 
completed  work  ob  over  76  miles  that  we  laid  out  in  1913-1914. 

The  coramisaionera  have  constructed  in  all  under  the  "small 
town"  act  over  430  miles,  and  with  money  available  from  the  motor 
vehicle  fees  for  use  ia  townB,  nearly  160  miles  of  road  have  been  con- 
structed and  improved,  and  from  special  appropriations,  over  38 
miles  have  been  coostructed. 

We  have  avMlable  for  construction  $1,000,000  for  State  highwaya 
and  small  town  roads.  There  was  appropriated  $350,000  from  the 
State  tax  for  the  maintenance  of  State  hignways,  and  $647,000  was 
available  from  net  motor  vehicle  fees,  making  a  tobal  of  $997,000 
available  for  the  maintenance  of  State  highways.  There  was 
$162,000  available  for  through  roads  in  the  towns  from  the  motor 
vehicles  fees.  The  municipalities  contributed  $136,000  in  connec- 
tion with  this  work. 

The  commission  has  been  doing  work  in  339  cities  and  towns 
under  the  "small  town"  act,  State  highway,  motor  vehicle  fees, 
etc.,  out  of  353  in  the  State. 
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Of  State  highways  constructed  in  1914  over  35  miles  were  bitu- 
minous macadam;  5  miles  water-bound  macadam,  which  will  be 
covered  with  bituminous  binder;  3  miles  gravel;  5}  miles  sand  and 
asphaltic  oil;  4  miles  macadam  covered  with  a  heavy  asphaltic  oil: 
2}  miles  of  concrete ;  3J  miles  of  bituminous  gravel ;  2i  miles  sand  and 
clay,  and  over  15  miles  of  graded  road  to  be  surfaced  later. 

We  have  been  continuing  to  fill  in  the  gaps  on  the  through  roadfl 
aa  rapidly  aa  possible,  and  almost  all  the  cities  and  towns  have  co- 
operated BO  that  a  number  of  the  main  through  lines  will  soon  be 
completed. 

During  the  year  we  used  bituminous  materials  on  516  miles  of 
State  highway,  and  resurfaced  70  miles  of  the  older  roads;  37) 
miles  were  also  widened.  Out  of  our  total  of  1039  miles  of  State 
highway,  966  have  now  been  treated  with  some  form  of  bituminous 
materi^,  either  in  resurfacing  or  on  the  surface. 

The  most  noticeable  thing  in  Massachusetts  is  the  interest  that 
has  been  aroused  in  ahnost  every  single  town  in  the  State,  in  good 
roads.  More  and  more  towns  are  asking  for  engineering  advice, 
and  more  and  more  towns  are  making  appropriations  to  be  used  in 
connection  with  the  allotments  to  be  made  by  the  commission  in 
improving  the  main  roads  in  the  towns. 

The  fact  that  we  actually  did  work  and  made  appropriations  in 
over  two-thirds  of  all  the  towns  and  cities  in  the  commonwealth 
shows  how  the  good  road  improvement  has  grown  in  the  State. 

Total  expenditures  in  1013  for  road  purposes  were  as  follows: 
expenditures  by  the  towns  $3,318,742;  expenditures  by  the  citiea 
(6,645,985;  a  total  by  both  cities  and  towns  of  $0,964,727.  The 
mileage  and  classification  of  improved  roads  at  the  close  of  1613 
were  as  follows:  gravel  roads  8525  miles;  plain  macadam  roads 
2075  miles;  bituminous  macadam  roads  410  miles;  macadam  with 
oU  or  tar  coat  1146  miles;  pavement  452  mUea,  a  total  of  12,617 
miles. 

Wm.  D.  Sohibb, 
Chairman,  State  Highway  Conaniasion. 

Mlchigui 

The  total  length  of  road  in  the  State  is  estimated  to  be  70,000 
miles,  of  which  it  is  estimated  that  approximately  4500  miles  are 
hard  surfaced.  No  roade  have  been  buUt  entirely  at  the  expense  of 
the  State,  but  there  are  11  miles  under  construction  at  the  expense 
of  the  State  by  social  appropriations,  the  total  length  of  roads  con- 
stnicted  partly  at  the  expense  of  the  local  subdivision,  is  2400  miles 
and  it  is  estimated  that  about  500  miles  are  under  construction  at 
joint  expense  of  State  and  local  subdivisions.  No  roads  are  main- 
twned  entirely  at  the  expense  of  the  State  but  the  entire  2400  miles 
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of  State  road  are  tnMntained  by  townships  and  countiee  under  the 
supervision  of  State  highway  department.  During  the  fiscal  year 
ending  July  1,  1914,  688  miles  of  road  were  accepted  as  State  re- 
warded roads.  Out  of  this  mileage,  45  miles  were  located  on  the 
trunk  line.  The  total  expenditure  from  State  funds  during  this 
fiscal  year  was  as  follows:  ordinary  State  reward,  $464,093,  and 
trunk  line  reward,  $117,643.  Under  the  trunk  line  system  the  law^ 
provided  that  all  bridges  over  30'foot  span,  located  on  the  trunk  line 
were  to  be  built  by  tJu  State,  bo  during  this  fiscal  year,  22  bridges 
made  up  of  concrete  arches,  through  Orders,  reinforced  I-beam  bridges 
were  built.  The  total  expenditure  of  these  bridges  amounted  to 
appnudmately  $100,000. 

LsBOT  C.  Smtth, 
Deputy  State  Highway  Camrmssioner. 

MfnoMota 

Clearing  and  grubbing 30H. 00  acres        Coet    1197,312.01 

Ditcbins 409 .08  milM  194,606 .  14 

Grading 2160.87  miles  1,478,826.00 

GraTslUng fi37.43  miles  386,892.73 

Macadam 20 .5    miles  83,988 .60 

Otber  surfacing 78.68  miles  123,156.22 

Concrete  oulTcrta,  36'  and  less 1328  79,602.38 

Concrete  culverts,  orer  86' 816  100,434-13 

Corrugated  metal  culverts,  24' in  diun- 

eter 4678  llOS.'iOS  .32 

Over  24' in  diameter 340  21,237.50 

Miscellaneous  work 41,945 .22 

The  tot^  cost  of  all  road  and  culvert  work  was  $2,802,995.96. 
This  does  not  take  into  consideration  the  maintenance  which 
was  supervised  by  the  department  and  on  which  the  cost  was 
$323,111.27,  as  shown  by  the  maintenance  report. 

Bridge  work  amounting  to  342  bric^^  at  an  average  cost  of 
$2000  is  shown  in  report  of  bridge  department.  The  averc^e 
length  of  these  bridges  is  40  feet. 

On  State  road  and  culvert  work  we  have  the  foUowing  amounts 
reported: 

Clearing  and  grubbing 018.60  acres       Cost       $45,683.30 

Grading 637 .47  miles  792.304 .51 

Turnpifcing 466  53  miles  110,114 .80 

Gravelling 276 .46  miles  ?29,H6 .  10 

Sand  clay 14.07  miles  10,668 .52 

Concrete 9.0S  miles  67,668 .  19 

Macadam 4 .52  miles  18,124 .38 

Corrugated  metal  oulvers,  24'  and  less  46,  164      lin.  ft.  1  ^r  emt  nt 

Over  a*  in  diameter,  2,331  lin.  ft.  /  n.sva.ot 

Concrete  culverts,  3'  x  3'  and  less 25,007  lin.  ft. 

Concrete  culverts.  8'  x  3'  divneter 3,864  lin.  ft.  113,890.72 
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The  state  road  construction  figures  give  an  average  coet  of 
S1243  per  mile  of  grading;  J236  per  mile  of  "tumpiking"  or 
blade  grader  worlc;  with  a  general  average  of  $830  per  mile  for 
dirt  construction.  The  average  cost  of  gravelling  on  State  roade 
is  $831.70  per  mile.  This  includes  all  gravelling  which  would  prob- 
ably average  about  1000  cubic  yards  per  mile.  The  average  cost 
of  maintenance  was  S44.67  per  mile  and  ranged  from  {7.77  in  Cot- 
tonwood County,  to  $280.65  in  Ramsey  County.  This  work  in- 
cludes general  repwrs  and  in  counties  of  higher  valuation  resurfacing 
of  improved  roadways  was  included  in  this  cost. 

Total  estimated  road  mileage  in  State,  91,890  miles. 

Estimated  mileage  of  improved  roads,  9634,  or  10.8  per  cent  of 
the  total. 

State  road  mileage,  11,401.45  miles  or  12.4  per  cent  of  the  total. 

Total  land  area,  80,858  square  miles,  or  0.88  of  a  square  mile  per 
mile  of  road. 

Total  valuation  $1,369,700,302,  or  $14,907  per  mile  of  road. 

Total  population  by  last  census  2,075,708  or  22.5  person  per  mUe 
of  road. 

Gbobgb  W.  Coolbt, 

State  Engineer. 
HiHOuii 

Approximately  $127,000  of  State  funds  were  expended  in  dragging 
the  system  of  inteinjounty  seat  roads  comprising  about  10,000  miles. 
(From  the  U.  S.  Office  of  Public  Roads.) 

MlBsiulppI 

Mississippi  is  rapidly  adopting  more  modem  method  of  road  ad- 
ministration. Of  a  total  of  80  counties,  only  9  still  retain  the  old 
"overseer"  system.  From  1911  to  the  close  of  1914,  a  total  of 
$5,500,000  road  bonds  had  been  issued  by  the  various  counties  of 
the  State.  From  these  funds  there  has  been  constructed  about  600 
miles  of  macadam,  gravel,  slag  and  shell  roads,  about  1200  miles  of 
sand-clay  and  about  6000  miles  of  earth  roads  have  been  graded. 
(From  U.  S.  Office  of  Public  Roads.) 

Mod  tana 

Total  amount  of  State  funds  expended  by  or  under  supervision  of 
State  highway  department  during  calendar  year,  1914,  $13,515.68. 
The  above  amount  is  subdivide  as  follows: 

0«aetftl  engiaeeriiig $S60 ,00 

AdmiiuBtration 5124.00 

Equipmeot 6000.00 

Other  items 1756.03 

Truuportation  and  poatage 785.68 
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Engineerii:^  or  superviaion  fumisbed  by  State  highway  departmeDt  for 
31  miles  of  ro&d,  coating  t35,000. 

Total  cash  expeoditure,  exclusive,  of  State  funda,  on  all  public  roads  and 
bridges  of  the  State,  outside  of  incorporated  towns  and  pities  during  1914: 
S4,08»,73S.34. 

Cash  on  hand  Dec.  1  in  counties (Road)  8950,446.78 

Cash  on  hand  Dec.  1  in  eountiea (Bridge)     621,848,56 

George  R.  Metlen, 
Secretary,   MorUana  Highway  Commission. 


The  State  en^neer,  Mr.  D.  D.  Price,  reports  that  tfae  State  advisory 
highway  commissioD  is  composed  of  three  membeis  who  are  not  paid 
any  salary  or  expenses.  Such  work  as  has  been  done  during  the 
year  has  been  largely  under  the  direction  of  Mr.  Price.  He  states 
that  his  time  has  been  practically  taken  up  with  designing  bridges 
and  looking  after  bridge  work  under  the  State  aid  bridge  law  and 
also  under  the  law  passed  at  the  last  session  requiring  that  all  county 
bridges  casting  over  $500  shall  be  designed  and  built  from  plans  and 
specifications  prepared  by  the  State  engineer.  He  states  that  bis 
office  has  completed  a  standard  set  of  plans  and  that  the  work  of 
collecting  statistics  on  road  work  is  now  under  way. 


There  have  been  no  changes  in  the  highway  laws  of  this  State 
^nce  I  sent  you  the  last  report  on  that  subject.  Our  last  legislature 
failed  to  make  any  appropriation  to  continue  the  construction  of 
roads  with  convict  labor  and  there  is  no  work  being  carried  on  at 
this  time  under  that  law. 

A  great  deal  of  work  is  being  carried  on  by  the  individual  counties, 
under  the  law  which  permits  the  county  commissioners  to  appoint 
road  supervisors  to  repair  and  construct  county  roads. 

It  is  the  plan  of  the  present  administration  to  obtain  statistics 
regarding  the  best  method  of  constructing  roads  and  to  recommend 
to  the  legislature  the  passage  of  a  law  which  will  enable  the  State 
to  carry  out  the  construction  of  roads  on  a  definite  and  compre- 
hensive plan  which  will  result  in  permanent  highways  and  to  con- 
struct a  system  which  will  be  best  for  the  State  and  the  transcon- 
tinental traffic. 

W.  M.  Keabnby, 
State  Engineer. 
New  Hampshire 

The  total  length  of  roads  in  the  State  is  estimated,  to  be  approx- 
imat«ly  15,116  miles,  of  which  it  is  estimated  that  1026  miles  connst 
of  hard  surfaced  roads.     Considerable  of  this  milea^^e  is  gravel  com- 
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posed  of  hard  p&n  (clay  and  metal,  the  latter  being  not  less  than  60 
per  cent  of  the  total).  About  130  miles  of  road  have  been  completed 
entirely  at  the  expense  of  the  State,  but  most  of  these  are  only  graded 
roads.  There  are  no  State  roads  under  construction.  The  total 
mileage  of  all  roads  completed  partly  at  the  expense  of  the  State  and 
partly  by  local  subdivisions  is  1026  mites,  and  no  mileage  is  reported 
uncompleted.  A  total  of  130  miles  of  State  roads  ia  now  being 
maintained  by  the  State.  All  roads  built  at  the  partial  cost  of  the 
State  are  maintained  under  the  supervision  of  the  State  highway 
department  with  contributions  from  the  town  and  the  State.  The 
total  expenditure  by  the  State  in  1914  for  construction  was  $325,000 
and  for  maintenance  $157,155.38,  in  connection  with  which  the 
towns  expended  $225,000  for  construction  and  $78,000  for  main- 
tenance. A  new  State  bond  issue  of  $300,000  was  authorized  by 
the  l^islature  in  1913.  No  convict  labor  was  used  in  road  work. 
S.  Percy  Hooseb, 
State  Superintendent  of  Highways. 

New  Jersey 

Duriiig  the  fiscal  year  1914,  102.05  miles  of  new  road  were  con- 
structed at  total  cost  of  $1,328,742.03,  on  which  State  share  was 
$558,026.85.  For  repair  on  2000  miles,  $2,135,210.79  was  spent,  on 
which  State  share  was  $679,969.60.  Total  State  money  expended  in 
1914  for  all  purposes,  $1,371,153.25.  Convict  labor  amounting  to 
$99,980.15  was  also  used.  E.  A.  Stevens, 

State  Highway  Commiaaioner. 

New  Meilco 

Money  for  road  purposes  in  the  State  of  New  Mexico  may  be 
divided  into  two  classes:  The  first,  is  that  paid  into  the  State  treas- 
ury for  the  use  of  the  State  highway  commission  for  the  construction 
and  maintenance  of  roads  and  is  obtained  from  the  following 
sources:  A  one  mill  levy  on  total  assessed  valuation  of  the  State; 
State  revenues  derived  from  automobile  licenses;  one-half  of  the 
amount  paid  by  the  National  Forest  Reserves  to  Grant  and  Socorro 
Counties,  being  one-half  of  the  25  per  cent  which  the  Forest  Reserve 
pays  to  tlie  State  for  school  and  road  purposes;  the  amount  derived 
from  the  sale  of  State  highway  bonds. 

The  second  class,  is  that  raised  by  each  county  for  use  in  that 
particular  county  as  follows:  A  levy  not  to  exceed  three  mills  for 
general  road  and  bridge  purposes;  a  levy  not  to  exceed  five  mills  for 
certain  specific  roads  designated  in  the  levy  which  is  spent  under 
the  supervision  of  the  State  highway  commission ;  a  levy  varying  in 
amount  with  assessed  valuation  of  the  county  for  building  specifi- 
cally designed  bridges,  this  money  being  spent  by  the  county  com- 
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misBioDers  after  plans  for  the  bridge  have  been  approved  by  the  State 
enginBer;  proper  proportionate  amount  of  money  derived  from  Forest 
Rraierve  income;  money  derived  from  the  three  dollar  road  tax 
which  is  payable  either  in  money  or  labor  (this  report  includes  only 
the  amount  paid  in  cash) ;  county  bond  issues  for  road  purpoeee. 

Under  the  first  class  ^81,000  was  obtained  under  the  one  mill  levy, 
S8019  under  delinquent  taxes  and  $21,000  from  automobile  hcenses, 
amounting  to  a  total  of  SU0,019.  A  total  of  $277,322.12  was 
expended  by  the  various  counties  for  roads  and  bridges  to  which 
should  be  added  the  following  expenditures: 

Road  equipment,  $10,629.22;  maintenance  and  repair,  $7501.79; 
bond  expense  $2218.41;  office  equipment  $778.90;  transportation 
$119.80;  miscellaneous  expense  $60.27;  total  $21,308.30;  grand  total 
by  counties,  $298,630.51. 

During  the  period  beginning  July  11,  1912  and  ending  November 
30,  1914,  there  were  constructed  113  miles  of  graded  roads  with 
surface  and  culverts;  51  miles  of  graded  roads  with  culverts;  34 
miles  of  graded  roads  in  canyons  and  mountains;  159  miles  of  machine 
graded  mesa  roads. 

Jauzs  a.  Fbench, 
SUUe  Engineer. 

New  York 

All  of  the  original  $50,000,000  bond  issue  has  been  appropriated 
and  is  accounted  for  as  follows: 

Statu*  of  fundi 

Money  actually  expended  on  contracts 946,829,406.94 

Amount  obligated    on    existing    contracts    or    by  expedited 
routeB  not    under   contract,    already   appropriated  by  the 

legislature 3,170,594.06 

Amount  appropriated  by  the  legielature  out  of  the  second 

fifty  million 15,000.000.00 

(Tbis  amount  has  all  been  obligated  by  existing  contracts  or  has  been  appor- 
tioned to  roods  now  ready  for  letting.) 

Slalut  of  higkwaj/  eoTutruclion 

State  and  county  highways  improved,  January  1,  1914 4,304.07 

State  and  county  highways  completed   and   accepted  during  the 

year  1914 863.12 

State  and  county  highways  now  under  contract 1,148.28 

(A  very  large  amount  of  this  mileage  is  practically  completed  and  open 
to  traffic.) 

Total 8,315.40 

Remaining  State  and  county  highways  to  be  improved S,671.07 

Total 11,086.47 
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f/tv  eorulrueHon 

During  the  year  1914  there  has  been  advertised  for  conat motion,  1167.32 
miles  of  State  and  county  highways,  the  appropriations  for  which  are  aa 

State  appropriation »1 6, 462,073. 20 

County  appropriation 2,072,373 .62 

City  or  village  appropriation 1,112,970.69 

Total 119,647,417 .61 

J.  N.  Cabuslb, 
Stale  Commiaaioner  of  HighvHtye. 

North  Carollns 

The  State  does  not  make  any  direct  appropriation  for  highway 
improvement  but  the  State  geologic  board  is  authorized  to  make 
investigations  and  give  advice  conceniing  h^;hway  improvement, 
and  an  annual  appropriation  of  S5000  is  made  for  this  purpose. 
The  legislature  of  1913  authorized  the  working  of  State  convicts  on 
two  special  b^hways  in  the  State;  one  in  Henderson  County,  known 
as  the  "Hickory  Nut  Gap  Road,"  and  one  in  Madison  County  as  a 
link  of  the  central  highway.  Altogether,  ninety-two  convicts  are 
at  work  on  these  highways,  fifty  in  Henderson,  and  forty-two  in 
Madison  County.  The  State  pays  the  entire  cost  of  feeding,  guard- 
ing and  caring  for  the  convict.  The  work  is  done  under  the  super- 
vision of  the  geological  survey. 

At  the  special  session  of  the  general  assembly  held  in  September, 
1913,  a  law  was  passed  providing  that  county,  townships  or  good 
roads  districts  desiring  to  use  convict  labor  for  highway  improve- 
ment shall  apply  to  the  geological  survey  for  plans  or  approval  of 
plans  for  the  work,  after  which  appUcation  shall  be  made  to  the 
board  of  State  prison  directors  for  the  number  of  convicts  desired 
for  the  work.  The  work  done  with  these  convicts  is  to  be  under  the 
direction  of  the  highway  division  of  the  State  geological  survey. 
This  diviaion  must  locate  the  roads  to  be  built  by  the  convicts.  The 
law  further  provides  that  counties,  townships  or  road  districts  using 
convict  labor  shall  pay  to  the  State  not  less  than  one  dollar  per  day 
for  each  laborer,  funush  quarters,  firewood  for  camp  use  and  over- 
seers to  direct  the  work,  and  that  all  other  expenses  shall  be  borne 
l^  the  State  board  of  prison  directors. 

Thus  far,  only  one  county  has  taken  advant^e  of  this  act,  and 
there  are  now  about  fifty  convicts  at  work  in  Randolph  County. 

JOSBFH  HTDE  PBATT, 

State  Qet^ogiat. 

Note: — ^The  1915  Legislature  passed  an  Act  in  March  establishing 
a  State  highway  department  with  an  appropriation  of  $10,000. 
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North  Dakota 

The  State  of  North  Dakota  has  made  some  progreas  in  the  inter- 
ests of  good  roads  during  the  year  iust  closed.  The  1913  legisla- 
tive assembly  passed  a  proposed  amendment  to  the  State 
constitution,  which  is  to  give  the  State  the  power  to  grant  aid  in 
highway  construction.  This  proposed  amendment  was  submitted  to 
the  people  at  the  general  election  on  November  3,  1914,  and  was 
adopted.  A  campaign  of  education  has  been  carried  on  by  various 
organizations  and  the  sentiment  is  much  more  favorable  for  State 
aid  than  ever  before.  It  is  therefore  probable  that  at  the  1916 
session  of  the  legislature  a  State  aid  taw  will  be  enacted. 

The  1913  assembly  also  created  a  State  highway  commission 
consisting  of  the  governor  of  the  State,  the  State  engineer,  and  one 
member  to  be  appointed  by  the  governor,  the  governor  being  chair- 
man of  the  commifision  and  the  State  engineer  the  secretary.  As 
yet  no  funds  have  been  placed  at  the  disposal  of  the  commission 
and  the  members  serve  without  compensation,  their  duties  being 
largely  advisory.  It  is  the  duty  of  the  commission  to  require  the 
State  engineer  to  prepare  county  maps  showii^  the  location  of 
bridges  and  culverts  and  all  the  roads  now  being  used.  This  work 
is  now  nicely  under  way.  The  highway  commission  also  is  to  pre* 
pare  mafKi  showing  proposed  State  highways. 

A  law  was  enacted  also  at  the  last  session  of  the  legislature, 
makii^  it  the  duty  of  the  State  engineer  to  prepare  plans  and  speci- 
fications of  bridges  and  culverts  when  requested  to  do  so  by  county 
commissioners  or  township  supervisors  or  others  having  jurisdiction 
over  highway  work.  The  office  has  made  a  number  of  plans  of 
both  bridges  and  culverts  under  this  law. 

Counties  are  now  enabled  to  employ  convict  labor  on  roads. 
Counties  taking  advantage  of  this  law  are  required  to  pay  the  men 
at  the  rate  of  25  cents  per  day  and  to  pay  the  guards  provided  by 
the  warden  of  the  penitentiary,  as  well  as  provide  board  for  the 
convicts. 

The  1911  legislature  created  the  office  of  county  superintendent 
of  highways  leaving  it  optional  with  the  counties  as  to  whether  or 
not  they  should  establish  such  oSice. 

The  automobile  license  law  which  has  been  in  effect  Bincel911 
has  resulted  in  a  refund  to  the  counties  of  the  State  of  $17,661  in 
1911,  $22,800  m  1912,  and  $33,660  in  1913  and  $49,898  for  1914. 
These  funds  are  expended  in  the  maintenance  of  highways,  under 
the  direction  of  county  superintendents  of  highways  or  of  county 

Jat  W.  Buss, 
State  ermineer. 
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oad  miteagt  eontracUd  and  eoTUraet  price 
(Datft  taken  from  Annual  Report) 


1900-1907 33.08  milea 

1907-1808 30.63  milea 

1908-1900 63.01  milei 

1909-1910 72.87  miles 

1910-1911 60.87  miles 

1911-1913 154.98  miles 

1912-1913 167.61  miles 

1913-1914 495 ,09  miles 


Totals 1068.14  miles 


ContTMt  price.... 

. . .     »233,981 .69 

Contract  price.... 

. . .       229,699.46 

Contract  price.... 

Contract  price.... 

....     626,674.18 

....     465,419.11 

Contract  price 

...    1,337,387.85 

Contract  price. . . . 

...    1,386,505.26 

Contract  price. . . . 

Jll,671,713.27 

TyiM  and  Unglh  of  road  mileao'  eonlraeted 


™ 

.»>I.«».»T. 

1 

JBiTnJ-— — " 

PUD 

.S£i 

PUlB 

Bituini- 

3.21 
8.61 
20.45 
21.26 
11.64 
33.19 
29.30 
166.49 

29.87 

38.46 
35.33 
68.40 
83.60 
181.46 

6.47 
11,67 
10.49 
15.44 

7.74 
26.17 

1.49 

1.26 
34.44 
6.26 

■JM 
4,09 
4.88 

2.26 

'i6!68 
6,(» 

1911-12 
1912-13 

6.96 
17.06 
120.54 

164.98 
157.61 

Totals 

283.94 

146.08 

40.99 

482.73 

77.98 

16.03 

21,4. 

1068.14 

*  Includes  drainage  structures.    Five   contracts  for  bridge  work  only, 
amounting  to  $33,233.83,  not  included. 


CoiOraeU  completed,  t90S-tSH 


1900-1907 l.W  miles 

1907-1908 24.10  miles 

190B-1909 34.23  miles 

1909-1910 47.70  miles 

1910-1911 00.83  miles 

ieU-1912 79.96  milea 

1912-1918 167.46  miles 

Ul»-1914 141.26  milest 

Totab 660.68  miles 


Actual  Contract  Cost tlO, 

Actual  Contract  Cost 171, 

Actual  Contract  Cost 260, 

Actual  Contract  Cost 368, 

Actual  Contract  Cost 60S 

Actual  Contract  Cost 645 

Actual  Contract  Cost 1,427, 

Adual  CoDtraot  Cost 1,523, 


,982.04 
,921 .64 
946,07 
,969.46* 
,374. 88t 
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tf  atntenanea  and  rtpair  work 
Done  under  the  supervieion  of  the  State  Hi^way  DepartmNit 


TOIAt.  lUUAOl 

oo„ 

SMto-iihtt* 

Oiimtir'sihwi 

ToUl 

1911-1913 
1912-1913 
1913-1914 

7.87 
69. 58 
307.45    , 

1    1,251.91 
15,359.19 
165,653.80 

1  3,766 .73» 
6,296.6ft 
28,372 -73t 

t    6,007.64 
21,654.75 
192.026.53 

S635.0O 
311.90 
625.90 

Total 

384.91 

«182,2M.90 

$36,424.02 

$218,688.92 

S568.00 

Propowd  work  i91B 

To  be  paid  wholly  by  State 64  miles 

To  be  paid  by  State  and  county 478  mileB 

Total 532tnile8 

Of  this  at  least  50  milea  wiU  be  grading  without  paved  surface. 

IjleBolutioDB  and  applications  from  county  commisaionerB  for  the 

improvement  of  inter-county  highways,  received  January  21,  1915, 

cover  8318  miles,  or  84.4  per  cent  of  the  total  mileage  of  the  inter* 

county  highway  system. 

Highway  ttalUtict 
Milei^  outaide  of  munioipalitiee 


HOG^tM 

"%?^' 

'"u^^' 

•un  xaKir  AT 

ContneU 

55,208 

15,652 

12,144 

440 

78 

99 

3318.9 
2896.1 
3443,8 
197.0 
17.9 

740.4 
651.3 
1268.9 
95.2 
18.9 

21.49t 
16,03 
660.711 
283.94 
186.971 

1.78t 
14  63 

339.221 

Concrete  improTement 

86. My 

S3,«81 

9873.7 

2774.7 

1068.14' 

*  Mileage  of  Routea  correct  to  January  11,  1915.   Types  of  improveiaent 
correct  to  January  1,  1913.    There  ore  WO  Inter-oounty  Highways  and  22 
Main  Market  Routea. 
,  1  Bituminoua  77.98  miles. 
i  BituminouB  63.83  mites. 
T  Graded  roadway. 
^  Bituminated  surface  40.94  milefi. 
I!  Bituminated  surface  30.97  miles. 

Jaueb  R.  Marsbb, 
Stals  Highway/  Comndasioner 
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Oklahoaui 

During  the  last  two  yeara  the  amount  of  money  levied  by  the 
various  counties  and  the  township  haa  approximately  been  between 
three  and  four  millionfi  of  dollars  for  roads  and  bridges. 

Road  impTOtemeiU  bonds.  Bond  issues  for  roads  and  bridges  have 
been  authorized  by  the  votes  of  the  several  communities  and  ap- 
proved by  the  attorney-general  to  the  amount  of  $210,000,  as  follows: 


rwfwup 

cv«a. 

Jtmmnt 

Stonebiufl 

Wagoner 

14,500 

Berwyn 

Carter 

]$,000 

Betti&A 

Beokham 

7,500* 

Weleetka 

Okfuskee 

26,000" 

SapulpA 

Oeek 

SO.OOO 

Esgle 

McCurtain 

17,000 

W^iw* 

Creek 

20,000 

Tulea 

16,000 

Pote&u 

LePlore 

20,000 

Talihina 

LeFlore 

20.000 

Howe 

LeFlore 

Bridge  Bondi 
Mayes 

16,000 
1210,000 

SaUna 

ne,800 

Tiger 

Creek 

27.000 

148.800 

Engineering  deparfynerU.  A  complete  series  of  standard  steel 
bridge  plans  has  been  worked  out  and  adopted  alt  with  live  loading 
capacity  of  150  pounds  per  square  foot,  with  a  factor  of  safety  to 
conform  to  existing  State  standards.  Plana  and  specifications  for 
I-beam  bridges  from  12  feet  to  36  feet  in  the  multiple  of  two  for 
beam  girders  38  and  40  feet,  riveted  spans  from  45  feet  to  80  feet, 
in  multiple  of  five  and  standard  high  truss  pin  connecting  spans 
from  85  feet  to  100  feet  in  multiple  of  five.  This  gives  every  county 
80  desiring  plans  for  any  class  of  bridge  desired,  which  insures  safety, 
and,  when  conformed  to  value  for  the  money,  either  steel  or  rein- 
forced concrete. 

Engineering  work  consisting  in  some  eases  of  both,  surveys  and 
supervision  of  construction,  was  furnished  six  different  projects. 
(Compiled  from  Biennial  Report,  Oklahoma,  1914.) 

Or^on 

The  approach  of  the  Panama-Pacific  Exposition  awakened  the 
people  of  Or^OQ  to  the  necessity  of  immediately  improving  the 
principal  trunk  roads  of  the  State.  Taking  advantage  of  the  exist- 
ence of  a  State  highway  department,  five  counties  raised  in  1914, 
11,700,000,  the  greater  part  of  which  has  been  spent  in  1914  on 
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the  Pacific  highway  and  the  Columbia  highway.  Thia  work  has 
been  under  the  supervision  and  direction  of  the  State  highway 
er^ineer.  In  addition  to  this  amount,  the  highway  commission 
has  expended  the  aum  of  1225,000  on  the  improvement  of  sectiona 
of  State  road  in  various  counties. 

The  county  courts,  during  the  year  1914,  expended  approxiniately 
94,000,000  on  county  roods  and  ondges.  During  the  eleven  years 
ending  October  1, 1914,  the  county  courts  spent  $21,972,128.74  on  the 
construction  of  county  roads  and  bridges. 

There  are  37,624  miles  of  public  road  in  the  State.  Of  this  mile- 
age, 964  miles  have  been  surfaced  with  crushed  rock;  3745  miles 
with  gravel;  232  miles  with  plank;  and  25  miles  with  hard  surfacing. 

H.  L.  BOWLBT, 
Suae  Bighway  Engineer. 

P«niu7l*anla 

1.  This  State  has  a  total  of  97,900  miles  of  roads. 

2.  There  are  approximately  1856  miles  of  State  highway  routes 
and  State^id  roads,  constructed  wholly  by  the  State  highway 
department  of  Pennsylvania  in  good  condition.  In  addition  there 
are  sections  of  highways  constructed  by  counties  and  townships 
independent  of  the  State,  information  regarding  which  is  not  a'^nul- 
able.  There  are  431  miles  of  improved  toll  roads  on  State  h^way 
routes. 

3.  Mileage  completed  at  total  expense  of  State  is  836  miles  aa 
December  31, 1914. 

4.  No  mileage  uncompleted  under  contract  at  total  expense  of 
State  on  December  31,  1914. 

5.  Mileage  of  State-aid  highways  built  under  the  provisions  of 
acts  since  June  1,  1911,  is  118  miles,  and  905.1  miles  of  State-aid 
highways  were  biult  under  the  provisions  of  acts  previous  to  June  1, 
1911,  making  a  total  of  1023  miles  completed. 

6.  Mileage  of  State-aid  contracts  not  completed  December  31, 
1914,  is  36  miles. 

7.  Total  miles  now  being  maintained  at  total  expense  of  State  is 
8827. 

8.  Of  the  1023  miles  of  improved  roads  built  by  State-aid,  about 
424  miles  are  not  on  Stato  highways,  and  are  maintained  by  the 
State  and  township  or  borough,  each  bearing  50  per  cent  of  the  ex- 
pense. The  remaining  599  imles  of  State-aid  highways  are  on  State 
highway  routes  and  maintained  at  total  expense  of  the  State.  A 
si^ll  peroentage  of  the  above  is  ocmstruoted  of  bride  and  at^Mltie 
concrete. 

9.  Contract*  let  during  the  calendar  year  1914: 
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UUo 

Telford  msokdun 3.00 

Brick  block 32 .28 

Asphaltic  bituminouB  mac&dam 19.11 

Asphaltic  concrete 5.68 

Amieeite 4.68 

Total M.60 

Practically  all  highwaye  are  16  feet  wide.  Some  borough  work  is 
wider. 

10.  By  action  of  the  last  legislature,  the  creation  within  the  State 
highway  department  of  a  bureau  of  township  highways  was  made 
mandatory,  and  the  State  highway  commissioner  made  responsible 
for  the  supervision  of  all  the  township  highways  and  bridges  con- 
structed and  improved,  maintaioed  in  whole  or  part  by  the  aid  of 
State  moneys;  requiring  him  to  prescribe  rules  and  regulations; 
fixing  the  duties  of  township  officers  in  resp>ect  to  all  highways 
and  bridges  under  his  jurisdiction;  to  compile  statistics  relating  to 
such  highways  throughout  the  State;  collect  traffic  census  and  such 
other  iuformatiou  in  r^ard  thereto  as  he  should  deem  expedient; 
and  call  meetings  or  conventions  of  township  supervisors  at  such 
times  and  places  as  he  deems  wise.  In  addition  the  State  highway 
commissioner  is  responsible  for  the  distribution  of  bonus  funds  to 
townships  which  are  on  a  cash  tax  basis,  such  distribution  to  equal 
50  per  cent  of  the  amount  of  cash  tax  collected  when  such  50  per 
cent  would  not  exceed  S20  per  mile,  this  distribution  being  pro- 
visional upon  the  toWn^p  treasurer  filing  a  certified  copy  of  bond 
given  by  him  and  an  agreement  executed  covering  the  proposed 
expenditure  of  State  money  to  be  received. 

The  total  amount  of  road  taxes  collected  in  cash  by  townships 
during  the  year  1913,  was  $5,410,424.27  and  the  amount  to  which 
they  are  entitled,  viz:  50  per  cent  when  not  exceeding  S20  per 
mile  was  {1,431,975.89.  The  total  amoimt  therefore  to  be  t^stributed 
for  the  current  year,  viz:  {200,000,  represents  a  pro  rata  distri- 
bution of  13  per  cent  only,  of  the  full  amount  which  they  should 
receive,  this  being  due  to  the  fact  that  $250,000  only  was  appro- 
priated for  the  maintenance  of  this  bureau,  and  for  distribution 
of  tax  bonus  for  the  two-year  period  ending  the  first  Monday  in 
December,  1914.  The  balance  due  the  townships  for  the  year 
ending  the  first  Monday  in  December,  1913,  was  $1,231,975.89. 

A  uniform  system  of  acoountfl  devised  by  this  department  like- 
wise baa  been  installed  throughout  the  State,  and  all  necessary 
books,  blanka  and  forme  have  been  furnished  tike  various  township 
officers. 

The  first  depoty  State  highway  commiBsioner  has  direct  ohai^ 
of  this  bureau. 
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11.  In  1913,  a  maintenance  department  was  established  under 
the  direct  charge  of  a  maintenance  engineer,  with  a  view  of  stand- 
ardizing and  systematizing  of  all  maintenance  work  wider  the 
jurisdiction  of  the  highway  department.  This  division  is  now  bo 
systematized  that  the  operation  of  each  unit  of  the  maintenance 
force  in  the  field  is  reflected  in  this  department  immediately  upon 
the  expenditure  of  any  money,  and  each  dollar  expended  is  so  re- 
corded that  the  department  can  locate,  by  referring  to  station  num- 
bers reported,  the  100  feet  upon  which  expended  and  for  what  used. 

Since  the  organization  of  this  division  6300  miles  of  dirt  roads 
have  been  dragged,  shaped,  and  ditches  and  drains  opened,  in 
addition  to  the  reconstruction  throughout  of  approximately  500 
mUes  of  macadam  roads. 

12.  Under  the  provimons  of  the  new  automobile  act,  dated  July 
7,  1913,  effective  January  1,  1914,  all  moneys  derived  from  the 
registration  of  automobiles  and  license  fees  were  specifically  appro- 
priated for  the  use  of  the  State  highway  department,  to  be  used 
in  the  maintenance,  construction,  improvement  and  repairs  of 
State  highway  routes  and  State-aid  highways.  The  fees  derived 
from  this  source  during  the  year  1914  approximated  tl,lS5,000, 
which,  however,  were  withheld  from  the  department  until  July  14, 
1914,  pending  a  decision  as  to  the  constitutionality  of  this  method 
of  appropriating  funds.  Since  that  date,  however,  practically  all 
the  above  funds  have  been  expended  for  the  mainteiuuice  of  State 
highway  routes  throughout  the  State. 

13.  No  convict  labor  was  used. 

14.  Instructions  to  superintendents  were  issued  from  time  to 
time  under  the  new  system  of  maintenance. 

15.  The  answer  to  question  No.  9  shows  a  decided  tendency 
from  water-bound  macadam  towards  a  more  permanent  type  c^ 
construction. 

S.  D.  FOSTXB, 
CUq/'  Engineer  SiaU  Highaaj/  DepartmatU. 

Shod«Iatoiid 

The  legislature  1914  made  no  appropriation  for  eonetruction. 
The  work  of  the  State  board  of  public  rofids,  therefore,  was  devoted 
to  the  maintenance  of  the  325  miles  of  State  roads.  The  to^ 
expenditure  for  the  year  was  tl99,598.34  of  which  t4920.70  was  for 
eoDstruction  of  roads  and  S23,518.7S  for  bridges  derived  from  the 
appropriation  of  previous  year.  Since  the  creation  of  the  board  in 
1902,  there  hac  been  received  for  highway  purposes  by  appropria- 
tions, by  bond  issues,  from  the  automobile  department,  and  from 
fines,  approximately  $3,345,555.46  to  January  1,  1915. 

(IT.  S.  Office  of  Public  Roads.) 


)vGoO'^lc 


STATS  AND  U.   8.   FBOOBBBS  RZPOBTS  275 

South  CarollnB 

A  venr  comprehensive  report  on  road  milea^  and  expenditures 
compiled  from  the  report  of  the  State  commiasioner  of  agriculture 
and  industrieB,  to  January  1,  1914,  appeared  in  the  1914  Good  Roada 
Year  Book.  I'he  commiasioner  reports  this  year  that  no  later  in- 
formation is  available  in  hia  department  but  calls  attention  to  the 
successful  operation  of  the  maintenance  project  on  the  South  Carolina 
portion  of  the  Washington-Atlanta  highway.  This  maintenance 
project  involves  the  cooperation  among  the  United  States  Office 
of  Public  Roads,  the  American  Hif^bway  Association,  State  com- 
missioner of  agriculture  and  industries  of  South  Carolina,  and  the 
various  county  authorities  on  the  route  of  the  highway.  The  pro- 
ject is  discussed  elsewhere  in  this  volume  in  detail. 

South  Dakota 

The  commismon  is  operating  under  an  act  of  July,  1911,  which 
makes  the  function  of  the  eommission  of  an  educational  nature. 
Their  duty  is  to  give  advice  and  assistance  to  the  various  counties. 
No  State-aid  is  granted.  Since  1912  road  expenditures  by  counties 
has  increased  from  $100,000  until  in  1914  more  than  $550,000  was 
expended  in  addition  to  levies  by  townships  which  is  estimated  at 
$500,000.  The  chief  interest  in  South  Dakota  has  become  con- 
centrated on  several  trunk  line  roads  such  as  the  Meridan  road, 
Winnipeg  to  Gulf  highway;  the  Chicago,  Black  Hills,  Yellow- 
stone Park  to  Coast  highway;  the  Minneapolis,  Aberdeen  Yellow- 
stone road:  the  Watertown,  Redfield,  Gettysburg,  Belle  Fourche 
road;  the  Sioux  Falls,  Salem,  Iroquois  road;  the  South  Dakota 
scenic  hi^wa^;  and  the  Sioux  City  Platte,  Chamberlain  road 
and  the  Waabuigton  highway. 

E.    C.    ISSENHDTH, 

Chaimum,  State  Binhvxiy  Commiation. 

TenaMMC 

Ko  State  h^way  depuiment  has  yet  been  establishedand  in 
consequence  an  authoritative  report  for  road  activity  throughout 
the  State  cannot  be  obtained.  A  large  number  of  counties  have 
issued  bonds  and  have  constructed  excellent  highways.  It  is 
probable  that  the  legislature  this  year  will  ziye  serious  consideration 
to  the  establishment  of  a  State  highway  department  as  a  bill  haa 
already  been  favoraUy  r^^orted  having  that  purpose  in  view. 

TeiM 

No  State  highway  department  has  yet  been  established  and  it 
has  been  impncticable  to  obtain  a  comprehensive  report  showing 
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the  progress  of  road  improv«ti«Dt  throughout  the  Stftte.  The 
county  ia  the  unit  of  adQunistration  ia  Texas  and  a  large  number 
of  the  counties  have  made  great  progress  through  the  issuance  of 
bonds. 


During  the  year  1914,  there  have  been  graded  314.48  miles  of 
road;  50.10  miles  have  been  surfaced;  2.70  miles  of  macadam  road 
have  be«i  constructed,  and  4.4  miles  of  concrete  road  have  been 
built. 

Four  hundred  and  forty-six  culverts  have  been  constjueted  of 
concrete,  437  metal  culverts  have  been  installed,  and  48  stone 
culverts  have  been  oonstructed. 

Sixty-two  bridges  were  constructed  of  which  12  were  of  concrete, 
6  of  steel  and  45  of  wood. 

K  R.  MoaOAN, 
State  Road  Engineer. 


Our  work  has  proceeded  in  1914  along  our  regular  lines,  with  but 
little  of  a  spectacular  nature  to  brmg  to  attention.  We  expended 
on  improvement  of  our  selected  highways,  which  was  4000  miles 
out  of  15,000,  some  1450,000.  By  improvement,  we  mean  construc- 
tion. On  maintenance,  we  expended  something  over  $200,000. 
Of  these  amounts,  some  1115,000  for  improvement  was  supplied 
from  the  towns,  as  well  as  over  $100,000  for  maintenance. 

Our  type  of  road  remains  the  same,  gravel  or  gravel-telford. 

Our  plan  of  improvement  remains  the  same— building  no  long 
stretches  of  road,  but  constantly  improving  the  worst  places  through- 
out the  entire  system  of  4000  miles.  In  this  way,  we  have  no  very 
poor  roads  at  aU,  after  the  Spring  roads  are  dried  out,  and  we  have 
hundreds  of  miles  of  very  delightful  roads  for  the  pubUc  travel. 
We  have  built  some  200  miles  of  road  in  1914.  We  are  not  aware 
of  any  known  type  of  road,  that  will  answu-  the  needs  of  Vermont 
so  wdl  as  earth  roads. 

M.  E.  SHBon, 
Clark,  Siaie  Highwoy  Deparimmt. 
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VlrflnU 

Roadt  builtldwring  the  year  ending  Septembrr  SO  IBli 

KilM  Cort        ATtnODOMpumlla 

MMadam— Money  Aid 86.11    372,743.46    K379.6S 

Convict  Labor 87,03    286,665. 6&      ),27«.58 

162.14    659,300.11      4,334.16  rGradinc 

Macadam— Money  Aid.' 42.21    140,113.80      8,3ie,45\reportKi 

1S13 
ConriotLobor 4.10      9,4M.flO     2,S98.70 

46.31    149,638.40      3,?20.07 

Gravel— Money  Aid 64  08    128,801,68     2,C10.00 

Convict  Labor 39.6'3      74,659.02      1,880.17 

Total 103.60    203,461.61      1,963.91 

Soil  or  Money  Aid 800.62    ?61,676 .08        837 .19 

Sand-olay  Convict  Labor 128.39    148,161.87      1,163.99 

420.01  800,837.96  032.00 

Soil  with  stone  base— Money  Aid...      1.07  4,868.01  ^946  S4 

Boil  with  Btooe  base— Con. Labor...      4.14  i:,990.6&  3,137  83 

8h&Ia-Convict  Labor 8.44  1).606.38  3,399.80 

Gradins— Money  Aid 100.98  ?32,454.73  2,?04.06 

Convict  Labor 2.BS  3,186.82  1,117.88 

103.78  235,640.66  2,174.21 

Shell— Money  Aid 2,66  10,876.08  4,088.76 

Concrete-Money  Aid 84  11,868 .74  14,117 .64 

Bituminotu  Macadam 7.68  76,843.73  10,006.60 

BontU  Mtued  for  road  bvilding  tince  October  I,  IttS 

Aecomao        (Fungoteague  District) 960,000.00 

Bninswiok      (Meherrin  and  Sturgeon) 126,000.00 

Culpeper        (Salem  District) 36,000.00 

Fairfax  (Mount  Vernon  Diatrict) 90,000.00 

Montgomery  (Blackeburg  District) 100,000.00 

t46t,M0.M 
To  October  1 ,  1013 6,274,100 .00 

Total 16,876,100.00 

Gbobob  p.  Colbuan, 
Commienoiur. 
Waahli^ton 

Two  clBBBes  of  highwayB  are  provided  for  by  State  law,  namely, 
State  roods  and  permanent  highways.  The  permanent  highways 
are  divided  into  two  classes  designated  as  primary  and  Becondary 
roads.  The  primary  n»ds  authorised  by  the  legislature  follow 
specific  routes  and  thus  far  hare  been  designated  as  follows:  Central 
Washington  highw^;  Inland  Empire  ^ghway;  McClellan  Pass 
b^way;  National  Park  highway;  01ym[HC  highway;  Pacific  high- 
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wajr;  and  Sunset  highway.  State  roads  to  the  number  of  18,  and 
which  are  designated  by  numbers,  have  been  established  and  follow 
Bpeci&c  routes.    These  roads  are  all  designated  as  secondary  roada. 

The  total  origiaal  appropriations  for  the  primary  highways 
aggregated  $2,071,700.10.  There  had  been  expended  by  the  State 
from  April  1,  1905,  to  September  30,  1914,  11,472,899.55.  The 
total  oripnal  appropriations  on  the  secondary  roads,  which  included 
the  vanouB  State  roads,  i«gregated  $717,584.91,  and  the  total 
expended  by  the  State  from  April  1,  1905,  to  September  30,  1914, 
amounted  to  $545,280.48.  The  total  ori^al  appropriations  for 
bridges  amounted  to  $365,000  and  the  total  expenditure  by  the  State 
from  April  1,  1905,  to  September  30, 1914,  amounted  to  $253,680.01, 
of  which  the  expenditures  to  September  30,  1914,  amounted  to 
$2,271,860.61. 

On  October  1,  1914,  there  had  been  completed,  on  the  Inland 
Empire  highway  64.5  miles;  on  the  McClellan  Pass  highway  11,65 
miles;  on  the  National  Park  highway  15  miles;  on  the  Olympic 
highway  24  miles;  on  the  Pacific  highway  25.2  miles;  on  the  Sunset 
highway  38.3  nules,  or  a  total  completed  on  the  primary  highways 
of  178.65.  On  the  secondary  roads  the  following  progress  is  reported 
as  of  October  1,  1914:  State  road  No.  2,  7.4  miles;  State  road  No.  4, 
which  aggregates  155  miles  in  length,  has  been  made  passable  its 
entire  length  although  only  a  few  mUes  have  been  constructed  accord- 
ing to  State  standaMs;  State  road  No.  5,  appropriations  and  surveya 
made  for  a  bridge  across  the  Cowlitz  River  between  Nesika  and 
Cosmos;  State  road  No.  8  aggregating  175  miles  in  length,  $60,000 
appropriated  by  the  1913  legi^tura  for  surveys  and  construction 
and  5)  mUes  in  Skamania  County;  State  road  No.  10,  an  appropria- 
tion made  by  the  1913  legislature  for  surveys  and  construction  in 
Chelan  County  $22,359  and  in  Okanogan  County  $8653,  an  expen- 
diture of  $20,500  has  been  made  in  improvements  on  this  road  in 
Chelan  County  and  $8000  in  Okanogan  County;  State  road  No. 
11,  an  appropriation  of  $5000  was  mEule  by  the  1913  legislature  for 
surveys  and  construction;  State  road  No.  12,  $8653  was  appropriated 
for  work  in  Okanogan  County. 

Summary  of  permanent  highway  aork  from  March  8, 1911,  to  Septtmber  SO,  IBH 
Completed  Contracbi. 

Tn»  ol  Burba*  HUnc*         '^"cm^ 

GraveE  (Spread  loose) 71.90  1317,879.00 

Gravel  (Rolled) 25.66         106,606.00 

Waterbound  Macadam 63.«  320,367.00 

Aaphaltic  Macadam 30.83  2«,413 .00 

Warrenite  PaYement 13 ,39  21?,«7 .00 

Concrete  Pavement 38.41         447,363.00 

Brick  Pavement 17.52  465,533.00 

Total! 261.06    $3,109,618.00 
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Of  the  foregoing  completed  permanent  highway  contracts  there 
have  been  constructed  on  the  hue  of  roads  designated  by  the  1913 
legislature  as  primaiy  State  highwajrs,  147.28  miles,  at  a  total 
006t  of  $1,288,830. 

Ptnnanent  kigkwayt  undtr  contract  on  Septembw  SO,  lOti 

Typ*  of  SortM*  Uiltafi       Contnot  Frie* 

GniTel  (Spread  locae) 48 .08  r'60,4?6.00 

GrAvel  (Rolled) ©7,66  398,628.00 

Wftterbound  Macadam 62 .09  386,808.00 

Aspholtic  Moeadiun 19.30  220,300.00 

Warrenite  Pavemeot* "^ .00  26,788.00 

Standard  Asphalt  PaTement 3.97  S9,124 .00 

CoiiorB*«  Pavementt tl6-M  tia0,063.00 

Brick  Pavement 6 .24  163,196.00 

Totala ?24.83    »1,574,312.00 

'Note;  Warrenite  pavement  only  0  feet  in  width;  balance  of  coat  in 
macadam  strip  to  malte  Id-foot  aurf ace. 

tNote:  Mileage  of  concrete  pavement  includes  4.3  miles  of  pavement 
only  7  feet  in  width  balance  14  feet  gravel. 

Of  the  foregoing  permanent  highway  contracts  under  coDBtnio- 
tiou  at  the  date  of  this  report,  102.31  miles  are  being  constructed 
on  primary  State  h^hway  routes,  total  contract  price,  $720,331. 

Permanent  htthtoay  prt^teU  for  which  plana  haipe  b««n  approved,  hvl  eotOraet* 
not  awarded  September,  SO,  19H 

Tn»  at  Burfw  KUaa*     ^"^^ 

Gravel  (Spread  looae) 12.S4    t43.988.00 

Gravel  (Rolled) 6 .00      21,809 .00 

Wateibound  Macadam 6.00      24,365.00 

Totab 22.64    J89,66?.O0 

Of  the  forgoing  pennanent  highways  projected  at  this  date, 
9.6  miles  are  on  the  routes  of  primary  State  hi^ways,  the  enimated 
coat  of  which  is  $14,481 .  (From  report  of  State  highway  commissioner 
1912-14). 

Weat  Virginia 

The  West  Virginia  road  bureau  was  created  by  the  acts  of  legis- 
lature of  1913.  On  the  8tb  day  of  July,  A.  D.  Williams  of  Marlinton 
was  appointed  chairman  and  chief  road  en^eer;  Geo.  B.  Chorpen- 
ing  of  Clarksburg,  and  J.  W.  Lynch  of  Umon,  members;  and  Dean 
E.  D.  Sanderson  of  the  College  of  Agriculture  is  a  member  by  virtue 
of  his  official  position.  The  legislature  established  a  department  of 
highway  engineering  at  the  university.  There  are  students  taking 
the  regular  course  in  civil  engineering,  pialHpg  highway  their  mAJor 
■abject. 
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Special  road  Bcbool  for  benefit  of  road  aupervuora,  oounty  engi- 
neers and  county  officials  was  held  here  February  10  to  the  20, 1914^ 
and  December  1  to  the  10,  1914.  The  State  has  established  a  test- 
ing laboratory  at  the  university,  and  worked  prison  labor  on  the 
roads,  one  camp  in  Berkley  County,  one  in  Pleasants  County  and  one 
in  Kanawah  County  did  8213  days  work.  The  law  provided  that 
the  prisoners  in  county  jails  shall  work  upon  the  pubUc  roads  and 
county  jail  prisoners  did  43,363  days  work  from  June  1  to  December 
1,  1914. 

Bonds  have  been  voted  in  the  following  counties:  Marion  $700,000, 
Mercer  t500,000,  Pleasants  $60,000,  Wetzel  $150,000,  Cabell  $300,000, 
Hancock  $350,000,  Wood  $180,000.  The  counties  of  Wood,  Marion 
Cabell  and  Hancock  are  constructing  brick  roads.  Lo{^n  County 
has  voted  $60,000  for  bridges.  The  county  of  Mercer  is  constructs 
ing  macadam  and  earth  roads.  The  county  of  Wetzel  is  using  the 
amount  of  $150,000  in  regrading  its  roads.  Great  interest  is  being 
taken  in  better  roads  in  ul  parts  of  West  Virginia. 

A.  D.  Williams, 
Chi^  Road  Engineer. 

WUconsIn 

The  State-aid  law  waa  passed  by  the  legislature  in  1911,  and  at 
that  time  an  annual  appropriation  of  $350,000  was  made.  This  did 
not  prove  enough  to  meet  the  State's  full  one-third,  as  proposed  by 
law,  as  511  towns  voted  a  total  of  $422,163  for  foekI  improvement, 
and  125  towns  voted  a  total  of  $55,133  for  bridge  improvements. 

In  1912  the  amount  available  for  State^d  was  $350,000  plus 
$28,000,  the  latter  amount  being  25  per  cent  of  the  net  proceeds  of 
the  automobile  fund  of  the  State.  It  was  seen,  however,  that 
$378,000  was  totally  inadequate  to  meet  the  demands  of  the  towns 
which  asked  for  $830,000.  When  the  legislature  met  in  January  1913, 
they  made  an  additional  appropriation  to  meet  the  demands  of  the 
towns.  There  was,  therefore,  available  for  1913  work,  $2,500,000  in 
round  numbers. 

There  was  available  for  construction  in  1914  the  sum  of  $4,330,000, 
made  up  of  a  State  appropriation  of  $1,230,000  and  town  and  county 
appropriations  of  $3,100,000.  Construction  is  estimated  to  have 
been  as  follows: 

Concrete  rooda 80 

Stone  mao&dam  ro&d> 340 

Gravel  maoadun  TOCLds 210 

Shale  or  clay  surfaced  roods Il6 

Graded  but  not  surfaced 540 

Total UnO 

State  aid  bridges  constructed  about  360. 
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The  9-foot  stone,  gravel,  macadame,  and  earth  have  been  the 
leading  types  of  construction.  Wieconsin  hae  about  63,000  miles 
of  highwa3r8  according  to  government  reports,  and  a  population  of 
two  million  and  one4i^.  Almost  four-fifths  of  these  people  live 
in  Tui^  diatricte,  necessitating  an  extensive  system  of  rural  highways 
by  which  the  farming,  dairying,  and  stock  raising  population  of 
the  State  can  get  their  products  to  the  railroad  and  market.  The 
9-foot  road  has  proved  the  most  economical  and  practical  at  the 
present  stage  of  industrial  developmentfl  in  the  State,  and  this 
width  of  roadway  will  no  doubt  predominate  for  some  time  to  come. 

In  1914  for  the  first  time  State  and  county  aid  was  given  to  con- 
struction on  the  connecting  streets  in  villages  and  cities  under  5000. 
Most  of  these  took  advuitage  of  the  revised  law  in  both  1914  and 
for  1915. 

Appropriations  for  1915  construction  are  ellghtly  less  than  for 
work  in  1914,  but  including  balances  of  probably  about  {300,000 
carried  over,  and  the  t3,630,000  appropriated  by  State,  counties  and 
towns  construction  will  amount  to  $4,000,000  in  1915. 

Appropriations  for  the  support  of  the  commission  were  $40,000 
for  the  fiscal  year  1911-12;  J60,000  for  1912-13;  190,000  for 
1913-14;  and  $100,000  for  1914-15  and  thereafter.  There  has  been 
an  unexpended  balance  each  year.  Total  supervisory  expenditures 
of  the  commission  to  January  1,  1915,  were  $206,000,  construction 
supervised  $8,300,000,  giving  a  supervision  cost  of  2|  per  cent. 

Tlie  commission  has  tried  to  follow  the  motto  "A  dollar's  worth 
of  road  for  every  dollar  of  tax. "  Eiionomy  and  efficiency  have  been 
particularly  emphasised,  and  it  has  been  the  practice  of  these  princi- 
ples which  has  contributed  largely  to  the  success  and  popularity 
of  the  road  work  in  Wisconsin. 

A.  R.  HiBBT, 
State  Highway  Engineer, 

Wyomioft 

There  is  a  total  of  about  15,000  miles  of  what  are  known  as  county 
roads,  and  in  addition  to  this  there  are  several  thousand  miles  of 
roads  that  have  been  in  use  for  years,  but  to  which  the  county 
pays  DO  attention.  The  State  legislature  has  designated  several 
routes  aggregating  about  3000  miles,  which  are  known  as  State 
highways,  and  has  provided  for  the  employment  of  State  convicts 
in  the  construction  of  such  highway.  There  are  over  1000  miles 
of  road  which  have  been  improved  by  grading  and  providii^  dnun- 
age.  These  roads  are  mostly  in  the  mountainous  or  hilly  districts 
wnere  the  material  is  largely  gravel  or  shale,  so  that  a  html  surface 
is  not  provided.  The  work  of  locating  the  State  highways  has 
progreeBed  slowly,  as  the  legislature  hae  failed  to  provide  any  means 
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for  carrying  On  this  work.    It  is  only  as  tbe  State  engineer  is  able  to 
interest  the  coimties,  that  this  work  can  be  done. 

By  deputising  the  county  eurveyor  and  having  him  paid  by  the 
county,  nearly  a  thousand  miles  of  State  highways  have  been  lo- 
cated. Of  such  roads,  about  100  miles  have  been  improved  by 
convict  labor.  The  last  Iwalature  designated  about  600  miles  of 
road  as  State  highways.  'Diis  is  in  addition  to  the  2000  miles  laid 
out  by  the  previous  legislature.  But  few  convicts  have  been  avail- 
able this  year  for  road  work,  largely  on  account  of  construction  work 
at  the  State  penitentiary,  where  convicts  who  were  eligible  for 
outside  work  have  been  employed. 

Considerable  inters  has  been  aroused  in  the  State,  owing  to 
several  through  routes  which  have  been  designated  to  cross  variouB 
parts  of  the  State. 

A.  J.  Pasbhall, 
Statt  Enffineer. 
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PROVINCE  OF  QUEBEC 

Earth  Roads 

In  the  Province  of  Quebec,  local  municipalities,  according 
to  the  municipal  code,  look  after  the  making  and  miuntenance 
of  roads.  This  does  not  mean  that  all  the  roads  of  the  mimici- 
^lities  are  built  and  maintained  directly  by  the  local  council. 
Practically,  it  is  the  contrary  that  endsts.  Excepting  certain 
municipalities  in  the  eastern  townships,  roads  in  local  munici- 
palities are  maintained  by  each  land  owner,  and  are  subject  only 
to  a  general  supervision  by  the  council  (in  certain  exceptionai 
cases,  the  county  councils  build  or  maintain  cei^tain  roads). 

The  government  of  the  Province  of  Quebec,  though  anxious 
to  improve  the  system  of  road  maintenance,  has  respected  the 
autonomy  of  local  municipalities  and  has  taken  no  coercive 
action  thereon,  but,  in  order  to  induce  the  local  municipalities 
to  give  up  the  system  of  maintenance  by  the  land  owner,  it  has, 
in  1908,  decided  to  grant  an  annual  subsidy  to  local  municipalities 
taking  at  their  own  chaise  the  maintenance  of  their  roads.  Up 
to  date,  out  of  the  1100  municipalities  of  the  Province,  300  or 
400  have  taken  the  government's  oSer. 

Maeadamvced  or  Qravelled  Roads 

As  far  back  as  190S,  the  government  has  granted  subsidies 
equal  to  $1000  a  year  for  maouiani  and  $500  a  year  for  gravel, 
in  the  proportion  of  50  per  cent  of  the  amount  expended  by  each 
municipality.  Besides,  one-half  of  the  amount  expended  for 
the  operation  of  the  machinery  was  paid. 

In  1912,  without  giving  up  the  system  of  the  50  per  cent  grant, 
the  government  got  authorization  from  the  legislature  to  borrow 
$10,000,000  and  to  give  to  the  local  municipalities  allocations 
sufficient  to  cover  the  whole  cost  of  the  work  done  by  them  in 
gravel  or  in  macadam.  An  authorization  to  increase  tins  amount 
will  be  asked  from  the  I^islature  during  the  present  session. 

Out  of  the  $10,000,000  above  mentioned,  the  government  baa 
carried  out  two  plans:  Fird — It  has  allocated,  as  already  stud, 
certain  sums  to  local  municipalities  for  macadamizing  or  gravel- 
ling. Second — It  has  employed  a  certain  part  of  the  $10,000,000 
for  the  building  of  trunk  roads  between  important  centers  of 
the  Province. 
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Most  of  the  gravel  and  tnaca<laniized  roads  built  in  the  Prov- 
ince of  Quebec  has  beea  constructed  between  1908  and  1915. 
The  work  referred  to  in  this  paragraph  is  macadam  and  gravel 
roads  constructed  according  to  the  government's  specifications 
and  r^ularly  inspected  by  it. 

Stdienl  Facta 

1.  The  Department  of  Roads  owns  57  complete  outfits  for 
the  construction  of  macadam.  These  outfits  are  lent  or  rented 
to  the  municipalities. 

2.  Besides  the  govenunent's  outfits,  about  150  outfita  are  owned 
by  municipalities.  They  have  been  paid  with  the  money  allotted 
by  the  government  to  uiose  muncipalities  out  of  the  $10,000,000 
referred  to  above. 

3.  From  1908  to  data,  910.8  miles  of  macadam  have  been 
oonstruoted  under  the  government's  supervision  and  with  its 
aid;  also  416.46  miles  have  been  gravelled  under  the  sajne  con- 
ditions. 

4.  The  government  has  built  the  King  Edward  road,  about 
40  miles,  from  Montreal  to  Rouse's  Point.  This  road  is  in 
macadam. 

It  has  under  construction  the  Montreal-Quebec  road,  in  macad- 
am, the  total  length  of  which  is  151  miles.  The  number  of  miles 
finished  is  about  45. 

It  has  also  under  construction  the  Sberbrooke-Derby  road, 
about  32  miles,  to  be  completed  next  summer,  and  the  Levis* 
Jackman  road,  93  miles,  of  which  73  miles  have  been  taken  by 
the  government.  Forty-six  miles  have  been  gravelled  last  sum- 
mer and  the  balance  mil  be  gravelled  next  summer. 

No  aid  is  ^ven  to  the  Province  by  the  Dominion  Govenmient. 

B.  MlCBAUD, 
Deputy  MirmUr. 

PROVINCE  OF  ONTARIO 

The  Province  of  Ontario  is  today  engaged  upon  a  solution  of  the 
one  great  road  problem  which  confronts  its  sister  provinces  and 
the  States  of  the  Americm  Union — namely,  increased  market- 
ing facilities  for  the  fanner  and  easy  communication  betwoeo 
its  large  centers  of  population.  In  spite  of  the  hardships  and 
fioaiioial  depression  resulting  from  the  war  being  waged  in  Europe 
or  rather  by  reason  of  the  nandicap  upon  the  enterprise  of  pri- 
vate corporations,  the  work  of  highway  construction  and  im- 
provement promisee  to  assume  in  the  immeoiiate  future  perhaps 
the  foremost  place  among  public  works  in  this  Province.  The 
eoonomic  situation  is  such  that  unong  the  municipalitieB  which 
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feel  most  seversly  the  effects  of  the  fipancial  emergeni^,  reve- 
nue ia  being  devoted  towards  liishw^  work  of  more  or  less  per- 
manent nature  to  an  extent  that  justifies  the  application  to 
public  works  equally  with  private  undertakings  of  the  motto 
"Business  as  Usual."  Codperation  between  the  Provincial 
government  and  the  municipalities  has  been  aided  rather  than 
diminished  by  the  economic  situation,  and  public  opinion  is  strongly 
in  favor  of  carrying  out  highway  proposals  set  in  motion  before 
the  events  of  last  August.  Important  legislation  affecting  the 
situation  in  the  older  portion  of  Ontario  is  expected  during  the 
forthcoming  session  in  February-March,  but  meanwhile  the 
ooimties  are  continuing  their  operations  under  the  amended 
Highway  Improvement  Act  of  1912  and  the  preliminary  work 
recommended  by  the  Royal  Commission  of  1913-1914  is  being 
successfully  concluded. 

The  Public  Roads  and  Hi^ways  Commission,  appointed 
July  31,  1913,  made  its  report  on  March  31,  1914.  The  com- 
missioaers  emphasised  the  importance  of  cooperation  between 
cities  cmd  country  districts,  the  possibilities  of  motor  traction  for 
marketing  purposes,  and  the  need  of  bringing  township  roads 
up  to  Ml  efficient  standard  for  the  use  of  the  farmer.  It  was 
recommended  that  the  Province  should  embark  in  1915  on  a 
fifteen  years'  policy  with  a  contemplated  ,  capital  expenditure 
on  Ktads  of  930,000,000,  the  remainder  of  1914  bein^  used  for 
the  purpose  of  preliminary  surveys  of  the  road  situation  in  On- 
tario, including  motor  surveys  of  main  travelled  roads,  an  investi- 
gation into  the  needs  of  township  roads  and  a  comprehensive  traffic 
census  about  market  centers.  For  the  purpose  of  administration 
tmd  the  determination  of  Provincial  aid,  the  su^cestion  was  made 
that  the  highways  of  the  settled  portions  of  Ontario  should  be 
re-daasified  into  county  and  town^p  roads,  the  latter  receiving 
grants  apportioned  on  bases  of  aaeeesment,  population  and  area; 
the  former  being  divided  into  rund,  suburban  and  interurban 
roads.  The  Provincial  grant  for  construction  was  suggested  as 
66}  per  cent  for  interurban  roads,  and  40  per  j^nt  for  rural  and 
subiuban  roads;  while  for  maintenance  it  wtfuld  be  40  per  cent 
for  rural  and  interurban  roads  and  33)  per  cent  for  suburban 
roads.  A  local  improvement  tax  would  supply  the  cost  of  oon- 
struoting  suburban  roads  in  excess  of  $10,000  a  mile,  and  the 
determination  of  areas  about  cities  which  include  these  highways 
was  recommeiuled  as  part  of  the  new  organisation's  program. 
To  finance  this  thirty  million  dollar  proposal,  the  (»>mmiseion 
advocated  the  issue  of  year  bonds,  and  a  taxation  of  ^motor  ve- 
hicles on  the  basis  of  horsepower  aiyi  tonnage  with  a  minimum 
tax  of  910  a  car.  This  would  realise  at  the  outset  9400,000  and 
would  form  a  substantial  part  of  the  revenue  for  Provincial 
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expenditure  on  roads.  The  report  in  e:tienaa  has  been  sent  out 
to  the  various  highway  eoamuBBionerB  in  the  United  States  and 
in  Canada. 

During  the  summer  of  1914,  trained  engineers  were  sent  out 
to  the  various  sections  of  the  Province  for  the  purpose  of  ob- 
taining infonnatioQ  concerning  present  and  proposed  county 
road  Bystems,  leading  township  and  other  market  roads  and  the 
traffic  about  centers  of  population  which  might  lead  to  the  plac- 
ing of  the  highways  on  a  basis  conformable  to  actual  and  poten- 
tial traffic  requirements.  Reports  based  on  these  findings  are 
now  in  the  course  of  preparation.  The  financial  side  of  the  under- 
taking is  also  under  investigation,  with  a  review  of  assessments 
and  bases  of  Provincial  aid  to  townships. 

Meanwhile  government  assistance  for  roads  is  limited  to  those 
counties  taking  advantage  of  the  Highway  Improvement  Act 
which  was  originally  pass^  in  1901;  was  consolidated  and  revised 
in  1907,  has  received  minor  amendments  at  each  subsequent 
session  of  the  legislature  and  assumed  its  pres^it  form  in  1912. 

The  main  feature  of  the  Act  is  the  creation  of  county  road  sys- 
tems upon  which  a  considerable  amount  of  important  high- 
way construction  is  being  carried  on  by  county  councils.  To 
tins  work  the  Provincial  government  contributes  one-third  of 
the  cost,  the  Act  of  1912  having  appropriated  $2,000,000  for  this 
purpose.  (There  is  at  present  no  highway  subsidy  from  the 
Dominion  Government.) 

The  general  basis  of  the  Act  is  as  follows: 

1.  A  county  council  is  authorised  to  assume  a  system  of  roads 
for  construction  and  maintenance. 

2.  A  by-law  adopting  such  a  system  may  be  passed  by  a  two- 
thirds  majority  of  a  council  representing  at  least  one-hfdf  of  the 
total  equalised  assessment  of  the  county. 

3.  Failing  to  receive  a  two-thirds  majority  of  the  county 
council,  it  may  be  carried  by  a  simple  majority,  and  a  majority 
vote  of  the  ratepayers. 

4.  The  roads  assumed  are  usually  such  as  will  accommodate 
the  greater  part  of  local  market  travel,  creating  a  system  of 
main  market  roads.  They  should  be  connected  as  far  as  prac- 
ticable to  serve  the  needs  of  through  traffic  of  the  locality.  These 
county  systems  should  not  be  confused  with  old  county  roads, 
many  of  which  have  ceased  to  be  the  roads  of  greatest  travel; 
the  trend  of  traffic  is  constantly  changing  through  the  building 
of  new  railroads,  and  the  creation  or  growth  of  new  local  mar- 
kets and  shipping  points. 

5.  The  mileage  of  roads  assumed  varies,  but  is  usuaUy  from 
12  to  16  per  cent  of  the  total  road  mileage  of  a  eounty. 

6.  The  direction  and  superintendence  of  the  work  is  placed 
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in  ofaarge  of  a  county  engmeer  or  capable  superintendatit  ap- 
pointed by  the  county  council.  A  committee  of  the  county 
couninl  should  cooperate  with,  advise  and  direct  the  road  super- 
intendent, but  no  municipal  councillor  can  be  employed  by  the 
road  superintendent  in  any  capacity. 

7.  The  nature  of  the  traffic  upon  county  roads  and  the  width 
of  tires  of  vehicles  using  the  same  may  be  r^ulated  by  by-laws 
paEBed  by  the  council  of  the  county  having  jurisdiction  over  the 
road. 

8.  Roads  are  to  be  built  in  accordance  with  the  regulations 
of  the  public  works  department.  The  construction  ^ould  be 
suited  to  local  cireumsbLnces  of  material  and  traffic.  A  stand- 
ard type  is  regarded  aa  a  roadway  well  drained,  graded  to  a  width 
of  24  feet  between  ditches,  with  broken  stone  or  gravel  in  the 
center  to  a  width  of  from  S  to  15  feet,  and  consolidated  by  rollit^. 

9.  The  cost  varies  with  local  conditions,  but  ia,  in  general, 
proportionate  to  the  width  and  kind  of  metal. 

10.  The  system  of  roadfi  assumed,  and  by-law  fixing  the  plan 
of  improvement,  are  subject  to  approval  by  Order-in-Counci). 
A  county  council  when  considering  the  adoption  of  a  county 
system  or  framing  their  by-law  should  communicate  with  the 
Provincial  engineer  of  highways,  in  order  that  their  plan  may  be 
prepared  in  accordance  with  the  requirements  and  objects  of  the 
Highway  Act. 

11.  When  roads  are  assumed  by  a  county  council  under  this 
Act,  township  councils  cease  to  have  control  over  them,  nor 
should  they  make  any  expenditure  on  them.  The  county  coun- 
cil ia  thereafter  responsible  for  construction  and  maintenance. 

12.  County  roads  ceasing  to  be  of  importance  may  revert 
to  the  township,  either  by  <>der-in-Council,  or  on  the  declaration 
of  the  coimty  council,  approved  by  Order-in-Council  and  two- 
thirds  of  the  local  municipalities  in  the  county. 

13.  The  Provincial  grant  is  paid  annually,  and  is  based  on 
a  statement  of  expenditure  for  the  year,  submitted  to  the  minis- 
ter of  public  works  by  the  county  council,  and  includes  all  costs 
of  labor,  material,  engineering  services,  salary  of  road  super- 
intendent, machinery,  and  bridges  on  the  designated  Eastern 
of  oounly  roads. 

14.  The  county  council  may  finance  their  work  by  issuing 
debentures  to  the  amount  of  two  per  cent  of  the  equalized  assess- 
ment for  a  term  not  exceeding  thirty  years;  or  by  sums  raised 
from  year  to  year  in  the  annual  county  rate. 

16.  The  cost  of  purchasing  and  reconstructing  toll  roads  may 
be  included  in  the  expenditure. 

16.  Statute  labor  alcwg  the  roads  belongs  to  township  coun- 
eils  who  may  have  it  woriced  out  on  adjoining  roads,  or  may  wholly 
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oommute  it  and  Bjpeai  it  on  otJier  roads.  If  the  towoflhips  so 
determine,  the  fund  raised  by  oommutiog  statute  labor  nuiy 
be  transferred  to  the  county  to  be  used  in  repairing  the  county 
roada  or  in  keeping  them  open  in  winter. 

17.  Provision  is  made  for  agreements  betwe^i  city  and  town 
councils  and  the  county  in  question  for  the  contribution  by  the 
former  of  the  extra  cost  of  a  county  road  entailed  by  the  traffic 
requirements  of  the  city  or  town. 

18.  The  county  council  may,  from  time  to  time  make  grants 
to  villages  and  towns,  to  improve  roads  which  are  extensions 
or  connecting  links  of  county  roads  entering  such  towns  or  vil- 
lages. One-third  of  grants  bo  made  to  towns  having  a  popula- 
tion of  three  thousand  or  less  will  be  paid  by  the  Province;  but 
in  case  of  towns  having  a  [>opulation  of  more  tlian  1,600  the 
money  must  be  spent  in  the  suburbs  adjoining  farm  lands.  Where 
the  population  is  1500  or  less,  expenditure  made  on  the  desig- 
nated streets  is  not  restricted  to  suburban  sections.  The  county 
thus  has  power  to  make  a  grant  irrespective  of  population,  but 
the  limitations  apply  to  grants  upon  which  the  Provincial  grant 
of  one-third  is  fuked. 

19.  The  highway  improvement  grant  extends  to  the  con- 
struction of  bridges  and  culverts  on  ooimty  roads,  as  part  of  the 
county  road  system.  There  is  another  class  of  county  bridge, 
however,  comprising  bridges  of  greater  length  than  three  hun- 
dred feet  in  township  and  towns  having  an  equalized  assessment 
of  less  than  $1,000,000.  These  are  to  be  built  by  the  county 
according  to  specifications  of  the  Provincial  engineer  of  highways 
and  are  likewise  to  be  maintained  by  the  county,  provisions  being 
made  for  their  declaration  as  county  bridges  by  the  judge  of  the 
county  court. 

At  present,  out  of  38  counties  and  unions  of  counties  in  older 
Ontario,  20  counties  are  operatii^  under  the  Highway  Improve- 
ment Act,  the  total  expenditure  on  county  road  systems  being 
»898,631.14  in  1912  as  compared  with  (712,072.52  in  1911  and 
$553,312.61  in  1910.  E^xpenditure  has  correspondingly  in- 
creased every  year,  so  that  today  county  road  work  is  costing 
approximately  $1,000,000  annually,  of  which  the  Province  pays 
at  the  present  time  one-third.  The  greater  part  of  thU  amount 
has  been  spent  in  road  construction  ($567,948.71  in  1912),  a 
certain  portion  going  towards  permanent  bridges  ($190,617.52 
in  1912)  and  the  remainder  towards  superintendence  and  equip- 
ment, as  well  as  to  special  county  grants  to  townships,  towns 
and  vill^es.  The  nuleage  of  road  metalled  in  1012  included 
138,6  miles  of  crushed  stone  and  66.5  miles  of  gravel.  The 
Provincial  office  of  public  roads  and  highways  has  built  annually 
one  or  more  model  roads,  those  constructed  in  1912  bmg  cJ  oon~ 
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orete  at  11.336  per  square  yard  aad  of  macadam  at  S1.028  per 
square  yard. 

EogineenQg  assistance,  advice,  and  the  preparation  of  plane 
and  specifications  with  inepection  of  work  performed  are  also 
provided  by  this  office.  In  order  to  secure  cooperation  with 
the  coimties  and  other  municipalities  for  greater  unifonnity  and 
efficiency  of  highway  work,  the  Provincial  engineer  of  highways 
has  arranged  a  course  of  instructions  for  county  road  superin- 
tendents and  municipal  representatives  from  February  23  to  26, 
1915,  the  subjects  covering  the  various  phases  of  highway  and 
bridge  construction  and  maintenanoe  and  systems  of  c<Mt-keeping, 
etc. 

The  Local  Improvement  Act  provides  for  the  building  of  roads 
and  bridges  by  municipalities  other  than  counties,  the  cost  to 
be  divided  between  the  corporation  and  the  assessed  owners. 
The  latter,  who  pay  a  frontage  tax,  have  a  right  to  petition  for 
or  against  the  undertaking  of  a  work  by  local  improvement,  but 
roads  and  bridges  may  be  constructed  without  petition  on  a  two- 
thirds  vote  of  the  municipal  council.  Provision  is  made  for  the 
assessment  of  the  owners'  portion  of  the  coat  on  non-abutting 
ae  well  as  abutting  land.  Where  the  estmated  cost  of  construct- 
ing a  highway  or  bridge  as  a  local  improvement  exceeds  $50,000, 
the  approval  of  the  <>itario  Railway  and  Municipal  Board  is 
requimi. 

Township  road  management  is  in  the  hands  of  the  township 
oounoil  who  act  ae,  or  appoint  overseere.  Pathmasters  are  ap- 
pointed to  superintend  the  keeping  open  of  roads  in  winter. 
Statute  labor  has  largely  been  conunuted  throughout  the  Prov- 
ince, the  rate  varying  from  40  cents  to  Jl.OO  per  day.  By  the 
end  of  1912,  of  155  townships,  41  had  abolished  the  system,  93 
had  wholly  conmiuted  and  26  had  partly  commuted  their  statute 
labor. 

The  highway  system  outlined  above  will  doubtless  be  affected 
by  future  legislation  resulting  in  part  from  the  findings  and  recom- 
mendations of  the  royal  commission  of  1913-1914  and  the 
1915  session  of  the  legislature  may  be  expected  to  give  a  great 
impetus  to  the  highway  movement  in  Ontario.  Already  the 
recommendations  of  the  commission  have  brought  about  the  or- 
ganisation necessary  for  the  building  of  an  important  trunk 
road  from  Toronto  to  Hamilton,  a  distance  of  36  miles  along 
the  north  shore  of  Lake  Ontario.  This  road,  to  be  constructed 
of  onfr^ourse  concrete,  passes  through  a  very  productive  fruit- 
growing country  and  will  serve  not  only  an  important  motor 
traffic  but  also  the  market-gardeners  and  farmers  of  the  several 
towns  and  villages  between  the  two  cities.  The  undertaking 
has  been  del^ated  by  the  government  to  a  commission  consist- 
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ing  of  prommtnt  local  men,  and  work  is  progreamng  favorably. 
An  agreement  baa  been  reached  by  which  the  Province  will  con- 
tribute $4000  per  mile,  a  like  amount  beii^  paid  by  the  inf«r^ 
ested  municipalities  for  those  parte  of  the  road  within  the  limits 
of  their  respective  corporations.  Toronto  is  to  contribute 
$150,000  and  Hamilton  $30,000,  the  remainder  of  the  cost  being 
provided  by  a  frontage  or  local  improvement  tax  on  abutting 
and  benefitted  land,  following  the  method  now  in  use  and  outlined 
above.  Municipal  debentures  bearing  interest  at  not  less  than 
5  per  cent  and  payable  within  twenty  years  will  be  guaranteed 
by  the  Province  and  are  to  be  realised  by  the  commission  after 
five  years.    The  total  cost  of  the  rood  will  approximate  $600,000. 

This  Toronto-Hamilton  road  is  only  part  of  the  proposed  535- 
mile  interprovincial  highway  from  Windsor  to  Montreal,  paaa- 
ii^  through  Windsor,  London,  Hamilton,  Toronto  and  Kingston. 
Highway  improvement  along  this  route  will  cost  in  the  neigh- 
borhood of  ten  million  dollars.  A  bnmch  line  of  60  miles  from 
Ottawa  to  Prescott  will  serve  not  only  as  a  market  road  tor  the 
agricultural  district  between  the  Ottawa  and  St.  lawrence  Rivers 
but  will  carry  an  important  tourist  traffic  between  the  Canadian 
capital  and  the  international  boundary. 

Trunk  highways  and  side-Unea  in  unsurveyed,  sparsely  set^ 
tied  and  unproductive  portions  of  the  Province  known  as  coloni- 
zation roads,  are  classified  according  to  whether  they  are  financed 
solely  by  the  government  or  are  designated  by  the  township 
and  aided  by  the  Province  to  the  extent  of  between  two-thirds 
and  one-third  of  the  approved  estimated  cost.  In  1913,  the  mile- 
age of  roads  constructed  was  844,  costing  $306,391.02  towards 
which  the  municipalities  contributed  $144,868.32.  In  New  Onta- 
rio, tnmk  roods  are  constructed  by  the  Northern  Development 
Branch,  the  total  mileage  for  the  season  of  1912  being  233 
miles  along  the  colonisation  railways,  costing  $193,082.80;  and 
764  miles  in  1913  north  and  northeast  of  Lake  Superior,  coatii^ 
$1,081,172.28. 

It  may  be  noted  that  the  motor  tees  of  the  Province  have 
recently  been  placed  upon  a  hoise-power  basia,  instead  of  the 
old  Sat  rate  of  $4  per  license.  Up  to  25  horse  power  (fixed  ac- 
cording to  the  A.L.A.M,  formula)  the  fee  is  $6;  from  25  to  35 
horse  power,  $10;  from  35  to  50  horse  power,  $15;  and  over  50 
horse  power,  $20.  Under  the  present  system,  motor  feee  are 
collected  by  the  Provincial  secretary  and  form  part  of  the  con- 
solidated revenue  of  the  Province.  TMs  new  motor  tax  will 
produce  at  the  outset  a  revenue  of  $200,000  annually. 

W.  A.  McLbaA, 
Prorindal  Highway  Ennineer. 
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NOVA  SCOTIA 

During  the  season  of  1914,  over  $600,000  was  spent  on  roads 
in  Nova  Scotia,  the  Province  being  assisted  by  a  grant  from 
the  Dominion  government  pro-rated  among  the  counties  on  the 
basis  of  importance  of  location,  need  of  roads,  and  kind  of  traffic. 
Nova  Scotia  is  the  only  Province  in  Canada  which  devotes  its 
revenue  from  motor  vehicle  tees  to  the  exclusive  use  of  roada. 
From  this  source  $13,000  was  received  in  1914  and  with  other 
revenue  was  expended  chiefiy  on  the  improvement  of  earth  and 
aand-clay  roads.  W.  A.  McLkan, 

Proeinaal  Highway  Engineer  of  Ontario. 

BRITISH  COLUMBIA 

The  government  of  British  Columbia  takes  charge  of  main 
trunk  roads  in  many  municipalities  and  grante  aid  in  certain 
cases  to  urban  municipalitieB.  During  the  fiscal  year  1913-1914, 
the  expenditure  on  roads,  streets,  bridges  and  wharves  amounted 
to  $5,117,180.92,  with  the  construction  of  1230  miles  of  roads. 
The  chief  trunk  roads  now  being  built  are  the  Pacific  highway 
(to  the  international  boundary),  the  Kingsway  (between  Van- 
couver and  New  Westminster),  the  B^ff-Windermere  road 
built  with  the  coa[>eratiou  of  the  Canadian  Pacific  Railway), 
and  the  Hope-Princeton  road.  W.  A.  McLean, 

Provindal  Highway  Engineer  <4  OnUxrw, 

SASKATCHEWAN 

Highway  and  bridge  appropriations  to  be  expended  under 
the  direction  of  the  boanl  of  highway  conmiiBsicmerB  of  Sas- 
katchewan amounted  to  $2,117,000  for  1913  and  $2,090,000 
for  1914.  Of  these  amounts,  the  votes  for  public  highways  charge- 
able to  capital  account  were  for  each  of  the  two  years  $1,200,000. 
During  the  season  of  1914,  expenditure  under  this  vote  amounted 
to  $1,002,685.84,  part  being  spent  directly  by  the  Province  on 
road  improvement,  and  part  by  the  muncipalities  under  the 
regulations  of  the  conmiiasioners.  The  total  spent  upon  steel 
bridge  and  concrete  abutments  for  1913-1914  was  $337,483.18. 
As  highway  work  in  Saskatchewan  must  be  mainly  of  a  pioneer 
nature,  the  chief  concern  of  the  government  is  to  provide  set- 
lera  with  good  dirt  roads  to  the  nearest  market  towns,  with  a  view 
as  well  to  connecting  up  the  centers  of  population;  metalled  road 
construction  has  not  yet  been  undertaken.  Money  grants  to 
municipalities  was  discontinued  in  1914,  but  government  crews 
were  louied  instead.  Road  drag  competitions  are  also  insti- 
tuted by  the  govermnent.  W.  A.  McLean, 

Promncial  Highway  Engineer  of  Ontario. 
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In  thia  chapter  are  given  detailed  reports  showing  State  funds 
available  for  1915  in  each  State.  Many  of  the  leporta  also  give 
local  funds  available  and  give  details  as  to  1314  expenditures. 
For  a  condensed  statement  of  State  funds  available  and  for 
local  expenditures  during  1914  see  tables  at  the  end  of  this  ch^>- 
ter.  The  value  of  statute  labor  tax  for  1915  will  probably  aggre- 
gate about  112,500,000  and  the  value  of  convict  labor  on  roada 
may  be  roughly  approximated  at  $3,000,000.  If  the  local  expendi- 
tures for  1915  increase  10  per  cent  as  compared  with  1914  expendi- 
tures, the  total  outlay  in  money  and  labor  for  1915  will  be  as 
foUows: 

State  tunda $66,243,107 

Local  funds 183,077,000 

Estimated  value  l^>or  tax 12,600,000 

Estimated  value  convict  labor 3,000,000 

Total  outlay $254,820,107 

Alabama 

From  all  counties  for  constructicm  and  maintenance  of  roads 
and  bridges  (approximately),  $1,500,000;  from  State  in  State 
aid  work,  for  1915,  tl54,&44.71;  from  State  in  State  aid  work 
for  1914  unexpended,  *40,880.34;  total  $1,695,525.05. 

Bonds  and  warrants  1914,  proceeds  not  yet  expended;  bonds: 
Etowah  County,  $200,000;  Walker  County,  $250,000;  Lamar 
County,  $75,000;  Lowndes  County,  $163,000;  total  $678,000. 
Interest  bearing  warrants:  Bibb  County,  $30,000;  Chilton 
County,  $25,000;  Shelby  County,  $40,000;  Franklin  County, 
$10,000;  Fayette  County,  $25,000;  total  $130,000. 

W.  S.  Kelleb, 
State  Hi^ihway  Engmeer. 
Arizona 

For  the  fiscal  year  1914-15  the  foUowioK  (unounts  are  avail- 
able for  State  and  county  construction  and  maintenance:  State 
highway  departoient,  $396,883.19;  counties,  $575,000;  total 
$971,883.19. 

E.  P.  Adaub, 
Chit^  Clerk. 
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Approximate  funds  available  for  1915:  automobile  licenses 
and  fees  from  sale  of  State  lands,  $37,500;  from  3  mill  tax  (to 
be  spent  by  counties)  $1,300,000;  total  $1,337,600. 

H.  R.  Caster, 
State  Highway  Engifieer. 


The  sum  of  $6,021,931.67,  of  the  total  $18,000,000  bond  issue 
provided  by  the  State  for  a  highway  stystem,  was  expended  to 
September  15,  1914,  and  of  this  amount  expenditures  in  the 
year  1914  totaled  $4,333,079.72.  Receipts  from  the  motor 
vehicle  licenses  imposed  by  the  State  were  $1,350,000  gross; 
half  of  this  goes  to  the  State  for  maintenance  and  half  to  the 
respective  counties  from  which  payments  are  made,  after  deduc- 
tion of  the  expenses  necessary  for  license  tax  and  collection. 

No  record  was  kept  of  expenditures  by  counties  and  town- 
ships for  road  purposes  in  1914. 

A.  B.  Fletcher, 
Highway  Engineer. 
Colorado 

The  funds  available  for  expenditures  by  this  department  will 
amount  to  about  $300,000  for  this  year,  as  near  as  we  can  esti- 
mate at  this  time. 

In  meeting  this  amount  the  counties  will  put  up  probably 
about  $200,000.  This  amount  will  be  spent  on  the  State  primaiy 
road  system.  In  addition  to  this,  the  counties  will  raise  by  their 
tax  levy  for  roads  and  bridges  about  $1,250,000  which  will  be 
spent  on  all  roads  other  than  State  roads,  or  a  total  of  $1,750,000, 
although  it  is  possible  that  about  $250,000  of  this  latter  amount 
may  be  diverted  to  use  upon  the  State  road  ^tems.  The  sources 
of  the  State  fund  are  as  follows:  Amount  repaid  from  capitol 
building  fund,  $165,000;  receipts  from  automobile  license,  $35,000; 
amount  received  from  the  internal  improvement  income  and 
pemanent  fund,  $100,000;  total  $300,000.  The  county  fund  is 
raised  entirely  by  direct  levy  for  roads  and  bridge  purposes. 
J.  E.  Maloney, 
SetTttary  and  Engineer. 

Connecticut 

The  legislature  of  1913  made  an  appropriation  of  $3,000,000 
for  road  work,  $2,000,000  of  which  was  designated  as  trunk  line 
fund  and  $1,000,000  as  State  aid  fund.  These  appropriations 
run  to  S^tember  30,  1915. 
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The  appropriations  for  repairs  on  State  aid  roads  and  for  ad- 
ministration purpose  are  the  same  as  last  year's  appropriation, 
(about  t4OQ,000].  The  receipts  from  automobile  bcenaes  will 
aggr^ate  about  $400,000  a  year. 

Tbe  State  continues  to  pay  three-quarters  of  the  cost  of  State 
aid  roads  in  towns  witii  a  grand  list  of  over  $1,260,000  and  seven- 
eightha  of  the  cost  in  towns  having  a  grand  Ust  of  said  amount 
or  less.  The  State  also  pays  three-quarters  of  the  expense  of 
maintenance  of  State  aid  roads  and  the  entire  expense  of  the 
maintenance  of  trunk  line  highwa}rs. 

C.  G.  NicHoia, 
Chi^  Clerk,  State  Highway  Commiaaion. 

Note:  The  above  items  make  an  indicated  annual  outlay 
of  about  $2,300,000  on  State  work. 

Delaware 

New  Castle  County,  1915:  State  fund,  $10,000;  county  fund, 
$50,000;  total  $60,000.  The  general  assembly  meets  in  January 
1915  and  may  authorize  a  iKtnd  issue. 

J.  Harrt  Pibbson, 
Aatistant  to  tfie  Higfaeay  CommiBgioner. 
Noth:    Other  counties'  funds  avtutabte  not  reported. 

Florida 
No  State  funds  appropriated. 

Georftla 
No  State  funds  appropriated. 

Idaho 

Total  amount  of  money  expended  during  tbe  year  1914,  for 
highway  work: 

For  State  Highways 
By  State,  $66,360;  by  counties,  $53,000;  total  $109,360. 

For  County  Roads 
By  counties  and  highway  districts  (est.)  $1,000,000.    The 
amount  available  for  1915  is  approximately  as  follows: 

State  Funds 
Balance  on  band,  motor  vehicle  tax,  $25,000;  balimce  on  hand. 
State  highway  bond  issue,  $175,000;  1915  motor  vehicle  tax 
(estimated),  $50,000;  total  $250,000. 
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County  funds  to  be  expended  under  direction  of  State  high- 
way department,  (350,000;  estimated  county  and  highway 
district  expenditure  other  than  above,  $750,000;  grand  total, 
tl  350,000. 

Edw.  S.  Suith, 
State  Highway  Engineer. 


From  the  appropriation  of  the  last  session  of  the  l^slature, 
there  yet  remains  to  be  expended  for  State  aid  road  construc- 
tion in  this  calendar  year  about  $1,000,000. 

In  addition  to  the  foregoing,  there  will  be  about  $300,000 
available  this  year  for  what  we  call  townahip  or  experimenta] 
road  construction.  For  the  biennium  begiiming  July  1,  1916, 
we  have  asked  the  legislature  for  an  appropriation  of  $2,500,000 
for  State  aid  road  confitruction,  which  amount  would  be  met 
with  another  $2,500,000  by  the  counties  making  $5,000,000 
available  for  State  aid  road  construction  during  tne  two  year 
period  from  July  1,  1915,  until  July  1,  1917. 

W.  W.  Mabb, 
Cki^  Slate  Highway  Engineer. 

Indiana 

Township  gravel  road  bonds  outstanding  January  1,  1914, 
$30,950,587.94.  The  statistics  are  not  complete  for  1914,  but 
those  for  1912  ^ow  that  the  taroayers  paid  out  for  roads  in 
one  form  or  another  in  1912,  as  follows:  Gravel  road  bonds  and 
interest,  $3,876,881.43;  paid  for  new  roads,  $5,611,403.28;  ex- 
pended on  bridges  and  bridge  repairs,  $1,429,918.33;  expended 
on  gravel  road  repairs,  $1,802,925.33;  paid  reviewers,  $33,326.98; 
total  $12,754,455.35. 

Amount  expended  by  townships:  road  tax  worked  out,  $1,832,- 
407.58;  road  tax  pud  in  cash,  $445,356.46;  grand  total  $15,032,- 
2^.39. 

From  Stale  Slatiatidan'a  report. 

Notb:  No  data  available  to  estimate  1915  expenditures 
which  must  therefore  be  approximated  from  the  above  figures. 


£stirDat«d  amount  of  money  available  for  road  improvement 
durin|;  1915,  including  culverts  and  bridges:  State  ^propriation 
for  highway  commission,  $80,000;  auto  tax  distributed  by  the 
State,  $920,000;  township  road  fund  controlled  by  township 
trustees,  $3,000,000;  township  drag  fund  controlled  by  township 
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truBtees,  $500,000;  county  road  fund  controlled  by  county  super- 
vuors  $3,000,000;  county  bridge  fund  controlled  by  county 
supervisors,  $3,500,000;  total  $11,000,000. 

The  above  are  all  cash  taxes.  There  is  in  addition  rou^ly 
$500,000  available  from  labor  taxes. 

Thos.  H.  MacDonald, 
Highway  Engineer. 
Kanraa 
Township  and  county  funds  available  for  roads  and  bridges 
in  1915,  about  $5,810,830. 
Automobile  and  motor-cycle  registration  fees,  about  $200,000. 
For  State  highway  work,  about  $9,500;  total  $6,020,330. 
W.  8.  Gearhabt, 
jSCole  Engineer. 

Kentucky 

Total  appropriation  for  State  Highway  Department  for  1914 
was  $25,000.  The  total  ^propriation  for  1915  is  $25,000,  but 
only  such  part  to  be  used  as  is  necessary  in  carrying  on  the  work 
of  the  Department,  which  is  puroly  advisory.  Estimated  money 
to  be  spent  by  the  various  counties  and  State  on  the  public  roads 
durii^  1915  $2,900,000. 

ROBEBT   C.    TEBBELL, 

Commissioner  of  Pvblic  Roads, 

Loulilaaa 

Total  expenditures  for  State  aid  roads  up  to  December  31, 
1911,  $43,321.51;  to  December  31,  1912,  $169,986.42;  to  De- 
cember 31,  1913,  $224,985.62;  to  December  31,  1914,  $319,949.89. 
Total  expenditures  for  State  aid  roads  up  to  December  31,  1914: 
State  funds,  $280,186.68;  parish  funds,  $478,056.76;  total,  $758,- 
243.44. 

These  amounts  are  supplemented  by  labor  of  State  convicts, 
surplus  revenues  of  the  oyster  commission  and  sutomobUe  reve- 
nues. The  cost  of  State  aid  roads  is  apportioned  20  to  50  per 
cent  to  the  State  and  50  to  80  per  cent  to  the  parish  (county)- 

Estimated  parish  expenditures  for  1914,  $3,000,000;  estimated 
expenditures  by  incorporated  places  $2,000,000;  State  highway 
department  contracts  let  during  1914,  $400,000;  State  con- 
vict camps  1912,  $32,220. 

Chas.  F.  Wood, 
Secretary,  Highway  Department,  Board  of  Stale  Engineert. 

NoTs:  Estimated  that  $145,000  State  funds  will  be  avail- 
able for  1015. 
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Maine 

During  the  year  1915  there  will  be  available  for  expenditure 
for  the  State  highway  commisaion  the  following  aums: 

St&te  aid  highwajr  Bonds  to  be  iesued  in  1915. .  9500,000 

State  aid  appropriations 1300,000 

From  cities  ana  toirns  for  Bame  puipoae,  about      300,000 

State  aid  highways 800,000 

AdmiiuBtration  and  maintenaoce. 

State   appropriation   1915 60,000 

Residue  from  automobile  license  fees  after 
payment  of  interest  and  sinking  funds  on 

bonds  (estimated)  Idlfi 125,000 

Payments  by  towns  on  account  of  mainte- 
nance State  aid  highways  already  built  (ea- 

timated) 26,000 

Balance  of  State  appropriation  1914 8,000 

1208,000 
Special  resolves  by  legislature 100,000 

Total  iq)propriation  to  be  handled  by  State  highway  com- 

miasion,  lOlC 11,408,000 

Paul  D.  Sakoent, 
Chief  Engineer. 
Maryland 

State  funds  available  $4,572,000.  Estimate  by  U.  S.  Office  of 
Public  Roads. 

Massachusetts 

The  average  yearfy  appropriation  by  the  cities  and  towns  in 
Maaaachusetts  for  highwaya  and  bridges  was  $8,232,490.  The 
citiM  and  towns  have  also  an  excise  and  franchiae  tax  available 
from  the  street  railway  companies  amounting  to  $1,327,191, 
making  a  total  of  $9,559,681.  These  Egures  were  collected  for 
theyear  1913  and  will  be  approximately  the  same  in  1914  and  1915. 

The  above  expenditures  were  those  made  by  the  cities  and 
towns  but  did  not  include  the  expenditures  of  the  State  for  State 
highways,  State  aid  roads,  etc. 

The  State  Highway  Commission  expended  in  1914  for  new 
construction,  inuuding  State  highways  and  "small  town"  work 
and  the  work  done  wi&  money  obtainable  from  the  motor  vehicle 
fees  $1,227,980. 

We  had  available  for  construction  under  special  acts  of  the 
legislature  $261,567,  and  for  one  investigation  about  $40,  making 
a  total  of  $1,489,587  expended  for  coastnictioa. 

We  expended  for  the  maintenance  of  highways,  bridges,  etc., 
$903,903;  for  general  ofSce  expenses,  salaries  of  commissioners, 
etc.,  $70,876.  The  automobile  department  which  has  to  in- 
vestigate automobile  accidents,  care  for  the  registration  of  cars 
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ftod  the  issuing  of  number  plates,  etc.,  expeaded  $156,603,  making 
the  total  expenditure  of  our  department  (2.620,965.  The  total 
expenditures  by  the  citiea  and  towns  and  the  State  amounted 
to  about  $12,000,000. 

In  1915  the  State  highway  department  has  available  from 
the  loan  fund  for  State  hvhway  work  and  "small  town"  work, 
$1,000,000;  also  it  has  available  for  work  in  the  towns  under  the 
Motor  Vehide  Fees  Act  about  $150,000,  and  for  the  maintenance 
of  bridges,  $17,000;  for  the  repair  and  maintenance  of  State 
highways  from  the  tax  levy,  probably  $350,000  would  be  avail- 
able, and  from  the  motor  vehicle  fee  hmd  about  $600,000  will 
probably  be  available  for  the  maintenance  of  State  h^hwa^. 
We  have  also  available  from  certain  special  acts  of  the  L^is- 
lature  requiring  the  constniction  of  particular  roads,  somethmg 
over  $200,000,  making  a  total  to  be  expended  by  this  depart- 
ment of  $2,317,000. 

There  are  a  large  number  of  propositions  relating  to  particular 
roads  now  pending  before  the  legislature,  some  of  which  may 
become  a  law  and  additional  appropriations  may  be  made  for 
the  purpose  of  constructing  particular  roads. 

Wm.  D.  Sohieb, 
Chairman,  Maaaachus^U  Highnay  Cammuaion. 

Mlchlgao 

There  were  appropriated  by  the  last  l^ialature  $300,000  for 
the  fiscal  year  ending  July  1,  1915,  to  be  used  in  connection  with 
the  automobile  license  fees  of  the  State.  Owing  to  the  fact 
that  the  act  turning  the  automobile  license  money  over  to  this 
department  for  use  in  road  work,  was  declared  unconstitutional 
by  the  supreme  court,  the  department  was  deprived  of  some 
$800,000  of  rewanl  money. 

For  the  fiscal  year  ending  June  30,  1914,  the  department  paid 
out  $581,736  in  State  rew^  upon  roads.  It  is  estimated  that 
about  $4,000,000  irill  be  raised  for  road  purposes  by  townships 
and  counties  from  bonds  and  direct  taxation. 

Frane  F.  Roobbs, 
SUUe  Highway  Commitnoner. 


Gborqb  W.  CoOIiET, 
State  Engineer. 
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Mlsalulppl 
No  State  funds  appropriated. 


Approumately  $400,000  available.    Estimate  by  U.  S.  Office 
of  Public  Koade. 

Hootana 

Approximately  $30,000  available.    Estimate  by  U.  S.  Office  of 
Public  Roads. 


A  State  tax  of  one-fifth  of  1  null  ia  levied  to  create  a  State 
aid  bridge  fund,  which  for  1915  amounts  approximately  to  $90,000. 
I  am  not  in  shape  to  advise  you  the  difTerent  amounts  of  money 
that  the  counties  and  township  oi^anixationB  will  raise. 

D.  D.  Pkicb, 
State  Engineer. 
Nerada 

No  State  appropriation  yet  made  for  1915. 
New  Hampshire 

The  total  expenditures  for  State  aid  up  to  January  1,  1915, 
has  been  $2,428,808.59.  The  State's  portion  for  the  year  end- 
ing January  1,  1915,  was  trunk  line  roada  $187,061.76;  for  State 
aid  roads  $69,998.72;  for  State  roads  $10,122.09.  There  was 
expended  for  maintenance  $157,155.38  during  the  same  period 
by  the  State. 

S.  Pebct  Hooeeb, 
State  Superintendent  of  Highways. 

Notb:  U.  S.  Office  of  Public  Roads  estimates  1915  SUte 
fund  available  $400,000. 

New  Jersey 

No  report  from  h^hway  department.  Estimate  by  U.  8. 
Office  of  Public  Roads,  $1,360,000. 

New  Mexico 

To  Be  Spent  by  Highway  Commistion 
Mill  lev^,  $81,000;  delinquent  State  taxes,  $8,019;  auto  license, 
$21,000;  forest  reserve  (Grant  and   Socorro'  counties)  $6,231; 
special  roads  (county  levy),  $58,750;  total  $175,000. 
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To  Be  Spent  by  Countiea 

General  road  fund,  1187,595;  delioquent  taxes,  $18335;  Camioo 
real,  116,615;  forest  reserve,  S10,640;  Dona  Ana  County  bond 
issue,  $50,000;  three-dollar  road  tax,  $60,000;  special  bridges. 
$57,815;  total  $371,000. 

Total  of  State  and  county  funds,  $646,000. 

Of  this  amount  $57,815  must  be  used  in  paying  for  bridges 
built  or  now  under  contract  already  made.  Leaving  $488,185 
available  for  new  road  work. 

JauEb  a.  French, 

Siaie  Engineer. 
NnrYofk 

Ko  appropriation  has  been  made  by  the  legislature  at  this 
date  from  the  highway  improvement  fund  for  highway  con- 
struction in  1915.  This  department  has  asked  for  an  appro~ 
priation  of  $10,000,000  for  that  purpose.  All  previous  appro- 
priations are  entirely  obligated  by  existii^  contracts.  The 
first  referendum,  or  fifty  million  bond  issue,  has  been  either 
expended  on  completed  contracts,  or  is  obl^ted  by  existing 
contracts.  Any  appropriation  made  by  the  legislature  for  future 
construction  mil  have  to  be  made  from  the  second  referendum, 
or  fifty  million  bond  issue. 

There  will  be  available  for  construction  and  maintenance 
and  repair  of  what  are  called  town  roads,  in  distinction  from 
improved  roads  (improved  roads  being  those  which  have  been 
constructed  either  wholly  or  io  partfrom  the  highway  improvement 
fund),  approximately  $5,000,000  as  follows: 

$1,925,000,  appropriated  by  the  State  for  roads  exclusive  of 
Indian  reservations; 

$75,000,  appropriated  by  the  State  for  roads  and  bridges  within 
Indian  reservations; 

$3,000,000,  appropriated  by  towns  for  roads  exclusive  of 
Indian  reservations. 

This  amount  of  $5,000,000  is  not  expended  by  the  department, 
but  under  the  supervision  of  the  bureau  of  town  highways,  which 
is  a  bureau  of  this  department. 

No  appropriation  has  been  made  by  the  l^islature  at  this 
time  for  the  maintenance  and  repair  of  improved  loads  during 
1914,  improved  roads  meaning  roads  which  have  been  con- 
structed either  wholly  or  in  part  by  the  State  from  the  highway 
improvement  fund,  but  in  all  probability  this  appropriation 
wiU  approximate  $5,000,000. 

S.   D.  GiLBSBT, 

i4  uditflT. 
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North  Cmrollaa 

An  appTOpriatioQ  of  SSOOO  is  made  for  educatiooal  h^hway 
work  of  State  geological  survey. 

Note. — ^The  1915  l^iislature  has  juet  passed  a  bill  establJsbiag 
a  Highway  Department  and  ^)pFopriatea  tlO,000  for  ita  use. 

North  Dakota 

I  am  of  the  opinion  that  approximately  $725,000  will  be  col- 
lected by  the  various  counties  of  the  State  as  tajces  for  the  road 
and  brieve  fund.  There  will  be  paid  into  the  county  treasuries 
in  the  neighborhood  of  $400,000  m  the  way  of  delinquent  taxes, 
in  addition  to  the  amount  mentioned.  There  will  be  approxi- 
mately $45,000  returned  to  the  various  counties  from  the  motor 
vehicle  registration  account.  There  are  no  funds  to  be  expended 
under  the  direction  of  this  office  for  road  purposes. 

It  is  difficult  to  estimate  the  amount  of  money  that  will  be 
expended  in  the  varioua  townships  during  the  ensuing  year,  be- 
cause of  the  fact  that  there  are  no  past  records  to  go  by.  I  esti- 
mate however,  that  at  least  $1,200,000  worth  of  township  taxes 
will  be  worked  out  in  the  varioua  townships  in  the  State.  This 
is  in  addition  to  the  estimates  given  in  the  previous  paragraph. 

Practically  the  entire  amount  of  money  raised  during  the  year 
for  road  purposes  will  be  expended  in  1915,  ther^ore  the  total 
amount  of  money  expended  on  North  Dakota  roads  in  the  year 
1915  is  approximately  $2,370,000. 

Jat  W.  Buss, 
State  Engineer. 
Ohio 

The  appropriations  for  1915  have  not  been  made  but  in  all 
probability  mil  be  as  follows: 

Tha  receipts  from  the  automobile  license  fund  will  no  doubt 
be  appropriated  for  maintenance  and  repair  and  will  be  approxi- 
mately $650,000  to  $700,000;  for  construction  of  inter-county 
highways,  approximately  $1,600,000;  for  main  market  roads, 
apimtzanateb'  $500,000. 

Jahes  R.  Marsbb, 
Staie  Highway  Commisaioner. 


Automobile  revonues  of  ^>[noximatoIy  $15,000  for  Btete  high- 
way departmeoti 
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0»ftOll 

State  funds  spent  1914,  (225,000;  State  funds  available  1915, 
$240,000;  county  road  fund  available  1915,  $4,200,000. 

Durii^  the  five  yeara  ending  October  1, 1914,  ^e  county  courts 
had  expended  $15,511,824.77. 

fl.   L.    BOWLBT, 

State  Highway  Enffinegr. 
Pennsylvania 

The  followii^  is  a  statemeat  of  available  funds  and  expendi- 
tures, January  1,  1914,  to  January  1,  1915. 
Available  tuadm  year  1914 t4,gH,e60.O4 

BxpendilvTM,  January  I,  ISH,  to  January  1,  IBIS 
Payment  on  contracts: 

State  aid  roads $1,343,323.00 

State  highway  routes 404,420.90 

Signs  sndsign  posts 13,257.00    $1,860,000.90 

Advertising  contracts 4,090.75 

Surveying  and  inspection,  road 

contracts 131,653.^ 

Surveying  and   plotting,   State 

highway  routes 16,103.36 

Surveying  and  plotting,  county 

maps 33,857.10 

Maintenance  Expenditures 

Bute  highway  routes $1,344,780.48 

State  aid  roads 343,726.22      1,688,506.70 

Machinery,  toole  and  equipment  45,803.95 

Toll  road  purchase 79,303.38 

Damagw  on  account  of  change  of 

Une 08.00 

Bonus  distributed  to  townships..  300,000.00 

Auto  license  divieion,   cost  of 

postage,     salaries     and     ex- 
prases 81,700.10 

Dndistributed  expenses,  deparl- 

mantsalariee,fieldoffice,  etc..  304,357.86 

Total  expenditures,  year  1014  4,436,365.83 

Balasoe  available  funds,  January  1, 1015  |  &S8,894.4S 

S.  D.  POBTBB, 

Chttf  Engineer. 
Note:    No  estimate  obtained  of  funtb  for  1915. 
Rhode  Island 

Total  expeaditurve  on  trunk  lines  for  construction  to  Decem- 
ber 31,  1914,  (2,620,784.40.  For  reconstruction,  resurfadng 
and  repairs  from  1905  to  December  31.  1914,  $1,049,451.76. 
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Do  not  expect  &ny  appropriation  for  construction  this  year. 
State  expenditure  1914  for  maintenance,  $166,169.35. 

The  State  board  of  public  roads,  asked  the  legislature  for  an 
appropriation  of  S400,000  for  maintenance  and  reconstruction. 
The  income  from  the  automobile  law  will  be  about  }165,000 
this  year. 

All  the  towns  of  this  State  appropriate  for  their  highways 
about  S390,000  collectively  each  year. 

Peter  J.  Lannon, 
Clerk. 
South  Carolina 

The  counties  in  this  State  spend  annually  a  sum  aggregating 
just  about  $1,000,000  for  road  work,  and  we  use  convicts  entirely 
m  the  construction  of  highways.  Under  our  present  law  even 
life  term  men  can  be  used  on  the  hi^ways  when  they  are  not 
considered  dfmgerous  by  the  authorities. 

E.  J.  Watson, 
Commiasumer  of  Agria^we. 

South  Dakota 

Total  levy  for  roads  made  by  counties,  $579,948;  auto  hcenses 
for  over  21,000  sutos  in  the  State  for  1914,  approximately  $126,- 
000;  levy  by  the  township  supervisors  of  all  townships  of  the 
State  estimated  $524,052;  total  to  be  expended  in  1915,  $1,224,000. 

This  total  represents  about  what  will  be  expended  in  1915 
for  road  building  only,  and  does  not  include  the  $716,533  levied 
for  brieve  purposes.  Some  of  the  above  hcense  money  from 
autos  was  expended  this  year — but  that  will  be  more  than  re- 
placed by  the  license  fund  of  1915. 

E.  C.  ISSENHDTH, 

Chairman,  State  Binkaay  Commisaum. 


Ko  State  ^inda  available. 

Taxaa 

No  State  funds  available. 

Utah 

There  has  been  expended  under  the  direction  of  the  State 
road  commission  ^m  December  1,  1913,  to  December  1,  1914 
about  $475,000.  This  sum  is  made  up  of  the  State  and  county 
appropriation  for  the  year  1914,  most  of  the  1913  State  road  tax. 
and  some  of  the  1914  State  road  tax.    Utdees  the  present  law  is 
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repealed  by  the  incoming  legislature,  there  will  be  available  for 
the  year  1915  from  direct  State  appropriation  the  sum  of  $97,200. 
Assuming  that  each  of  the  counties  in  the  9tate  will  participate 
in  this  fund,  there  will  be  appropriated  from  the  various  counties, 
the  sum  of  962,100.  In  addition  to  these  funds,  there  ia  un- 
expended about  $172,000  collected  during  the  year  1914  as  State 
road  tax.  In  addition  to  these  sums,  there  is  a  strong  senti- 
ment favoring  a  substantial  SfKcial  appropriation  for  the  con- 
struction of  bridges  and  highways  where  the  property  in  the 
vicinity  of  the  h^hways  is  not  sufficient  to  justify  waiting  for 
the  special  State  road  tax  for  their  development. 

£.   R.   MOBQAN, 

iSfate  Road  Engineer. 
Vermont 
State  appropriations  tor  1915,  $200,000;  voted  by  towns  to 
get  State  aid  (estimated),  $125,000;  6ve  per  cent  tax  apportion- 
ment, $120,000;  total  $445,000. 

We  may  easily  say,  in  round  numbers,  that  the  road  expendi- 
tiu^a  for  1915  (conHtruction)  will  be  $450,000. 

For  maintenance  of  the  State  roads  only,  there  will  be  expended 
by  the  State  an  estimate  of  $140,000;  expended  by  the  towns, 
a  minimum,  $140,000;  total  $280,000. 

M.  Shsed, 
Clerk,  State  Bigkway  Commission. 

Virginia 

The  State  has  contributed  to  road  and  bridge  construction 
in  the  various  counties  of  the  State,  approximately  one-half 
million  dollars,  which,  together  with  county  and  district  bond 
issues,  will  make  a  total  for  the  year  of  $1,767,010.10  expended 
in  the  construction  of  855  miles  of  road  and  91  bridges. 

Geoboe  p.  Coleuan, 
State  Highway  Commissioner. 

Note:  The  State  appropriates  about  $185,000  as  cash  State 
aid;  about  $145,000  for  maintenance  of  State  convict  force; 
and  wilt  derive  about  $120,000  from  automobile  fees,  or  a  total 
of  $450,000. 

Washintton 

Amount  available  for  biennium  ending  March  31,  1915,  $3,264,- 
091.37  of  which  $1,860,045,01  had  been  expended  to  September 
30,  1914,  leaving  a  balance  available  of  $1,404,046.36.  The 
amount  available  is  made  up  of  State  aid  balance  from  levies 
(rf  1907-08-09-10  plus  the  permanent  highways levyof  1911-13-13. 
The  permanent  highway  fund  ia  raised  by  a  tax  on  aO  properly 
of  1}  miOs. 
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From  Slate  Sigkvmy  Cvmmiasioner't  report  for  I91X-14- 

Note:  In  a  telegram  to  the  U.  S.  Office  ot  Public  Boads, 
CcmimiBnoDer  Roy  ^t«6  that  the  legislature  has  just  appropri- 
ated for  the  biennum  beginfiiiig  April  1,  1915,  f2,152,288  and  re- 
appropriated  $153,640  for  coastniotion  and  maintenance  of  State 
hi^wa^,  and  $4,000,000  for  coostruction  and  maintenance  of 
ouier  peimanent  highwajrs;  also  that  $4,000,000  will  be  expended 
tiom  oouDty  funds  for  roads  and  bridges  which  does  not  include 
incOTporated  oities  and  towns. 

W«it  Vii^lnU 

We  will  expend  approximately  in  this  State  on  road  $2,500,000 
for  1915  and  expended  $2,268,557.92  in  1914. 

A.   D.   WiLLIAUB, 

Cki^  Road  Engineer. 
Notb:    No  State  aid.    Annual  expense  to  State  of  road 
bureau  about  $15,000. 

WlsconaUi 

State  funds  available  1915,  $1,250,000  for  State  aid  and  $100,000 
for  administration. 

State  expenditurea  1914,  $1,230,000;  local  expenditures  1914 
for  State  aid  construction  $3,100,000;  for  maintenance  of  roads 
and  bridges  $4,500,000  in  the  1600  units  of  government  affected 
by^the  State  aid  law. 

A.  R.  HiBST, 
State  Highway  Engineer. 

Wyoming 

The  only  State  appropriation  for  road  work  was  that  made  hy 
the  last  l^!Jslature,  amounting  to  $7500  for  the  purchase  of  tools 
and  equipment  necessary  in  using  convicts  on  State  highways. 
It  is  estimated  that  the  counties  of  the  State  wiU  spend  $400,000 
during  1915. 

A.  J.  Pabshaixi, 
State  Engineer. 
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APPROXIMATE  STATE  HIGHWAY  FUNDS  AVAU.ABI,E 
FOR  191S 

(rbc  A  prrcLATioK) 

Alabama $195,524 

Aritona 386,883 

ArkansaB 87,600 

California 7,000,000 

Colorado 300,000 

Connootiout 2,300,000 

Delaware 30,000 

Idaho 250.00D 

IlUnoio 2,500,000 

Iowa 1,000,000 

KaiuaB 0,S0O 

Kentueky 25,000 

Looiaians 146,000 

Maine 1,083.000 

Maryland 4,672,000 

MasBachusetta 2,317,000 

Michigan 300,OQ0» 

MinneaoU 1,600,000 

MiBBOuri 400,000 

Montana 30,000 

Nebraafca 90,000 

New  Hampshire 400,000 

New  Jersey 1,300,000 

New  Meidco 176,000 

New  York 17,000,000 

North  Carolina 10,000 

Ohio 2,700,000 

Oklahoma 16,000 

Oregon 240,000 

Pennsylvania 5,000,000t 

Rhode  Island 665,000 

Utah 369,200 

Vermont 460,000 

Virginia 450,000 

Washington l,660,000t 

West  Virginia 15,000 

Wisconsin 1,350,000 

Wyoming 7,600 

Total •66,248.107 

*Motor  Tehiole  law  was  declared  unconstitution^,  so  motor  fees  esti- 
mated at  1800,000  are  omitted. 

fEstimate  baaed  on  1014  expenditures. 

^Estimate  based  upon  appropriation  made  for  biennium  ending  March 
31,  1916. 
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CASH  ROAD  AND  BRIDGE  EXPENDITURES.  EXCLU- 
SIVE OF  STATE  FUNDS  ON   PUBLIC  ROADS 
OUTSIDE  OF  INCORPORATED  aTIES, 
TOWNS  AND  VILLAGES 

1914 

AlabamiL «2,71«.806t 

AriMoa 608,008 

ArkMiaaa l,76O,00O» 

CmiifornU 0,406.281 

Colowido 1,907,801 

Ckmneotiout 1,400,000« 

Delaware 270,481 

Florida 8,480,000« 

Georna 2,800,000 

Idaho 1,114,8041 

miama 7,800,000* 

Indiana 9,000,000* 

Iowa 11,363,000 

Kanraa 8,641,067 

Kaatuek? 1,700.000 

Louisiana 2,000,0001 

Maine 1.600,000* 

Maryland 2,000,000 

MasBachuMtta 3,318,742 

Miohigan 7,718.000 

Minneeota ^60,000 

MiasiBripin 2,880,000* 

MiMOun. 6,000.000' 

Montana 4,089,780 

Nebraska 3,347,082 

Nevada 200,000* 

New  Hampehire 1,260,000* 

New  Jersey 3,800,000* 

New  Menoo 371,106 

New  YoA 6,958,880 

North  Carolina 3.736.000 

North  Dakoto 1,129,777 

Ohio sjaajna* 

OkUhoma. 3,376,000 

Oregon 8,680,067 

PennaylVania 6,000.000 

Rhode  Island 386,000 

South  Carolina 1,000,000 

South  D^oU 1,421,601 

Tennessee 2,600,000* 

Texae 8,760,000* 

Utah 780,000* 

Vermont 760,000* 

Vir«nia 2,465,868 

Wa2un<ton 4,800.000* 

WMt^Tpnia 3,600,000* 

Wiicoimn 6,000,000* 

Wyoming ^0,448 

Total 3167,342,777 

'Approximate 

tFor  the  year  1913. 

Non.    AnoTe  statiitios  obtained  from  V-  8.  Office  of  Public  Roada. 
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PATENTS  ISSUED  BY  UNITED  STATES  PATENT  OFFICE 
IN  1914  PERTAINING  TO  ROADS 

i,o 

IfiSS^B^.    CoTTVfaUd  evlMTt  pipe.    C.E. Martin.    PatcntAdJanuatyO,  1914. 
I,OaS,SSS.    Traction  nwtnc.    Samuel  Murta.    Patented  January  6,  1914. 
l,08S,6ee.     Rolary  Rock  CvUer.     J.  W.  Cook  and  G.  A.  Waldeck.     Patented 

January  6,  1914. 
1,085,867.    Excavator  and  eonvegar.    J.  M.  Lee.    Patented  January  6,  1014. 
l,OSi,058.    Brick.    J.  G.  Barbour.    Patented  January  13,  1914. 
I,08i,lSt.    Dvtt  remover  for  rock  drill*.    V.  P.  Keasel  and  A.  Jorgenaoa. 

Patented  January  13,  1914. 
t,08i,ias.    Rotating  mean*  for  roek  drilU.    D.  8.  Wauck  for  Denver  Rock 

Drill  Manufacturing  Co.    Patented  January  13,  1914. 
tfl8i,SB9.    Noule  for  oU-diitribuien.    H.  K.  Potter.    Patented  January  13. 

1914. 
l,084,SSi.    Road  temper  and  grader.    Ami  Carver.    Patented  January  13, 

1914. 
1,084,810.    Road  mrfaeing  naeKirM.    V.  V.  Meseer  and  A.  F.  George.    Pat- 
ented January  ?0,  1914. 
I,085,i76.    Bxpan*ion  joint  eiuhion.    W.  R.  Lonadale.    Patented  January 

.V,  1914. 
1,085,487.    Pott-coUar  for  rock-driUt.    Richard  Nettell.    Patented  Jantury 

27,  1814. 
l,08e,B0S.    TamptT.    F.  A.  Stafford.    Patented  January  27,  1914. 
1,08S,$0».    Avbmatie  irrimior.    H.  C.  Heath.    Patented  Fdiruary  3,  1914. 
l,08B,8ffI.    AtphaUie  Roadaay.    E.  M.  Chadboume.    Patented  February  3, 

1914. 
1,086,737.    Draq  atiachment.    3.  A.  Janus.    Patented  February  3,  1914. 
1,085,977.    MeUutd  of  treatir^  Portland  and  limilar  eemenl.    H.  J.  Foree. 

Patented  February  3,  1914. 
l,08B,t98.    Snote-pioa.    W.  H.  Jamea  and  M.  E.  Booth.    Patented  February 

3,  1914. 
l,088,S0i.    Euaaatina  machitu.    C.  £.  Negley.    Patented  February  3,  1914. 
1,086,343.    Form  aori  for  concrete  conttruelion.    Robert  Anderson  for  Ferro 

Concrete  Cooetruction  Co.    Patented  February  10,  1914. 
l,08e,S0l.    Road  draa.    D.  W.  Anderson.    Patented  February  10,  1914. 
J,08e,SS4.    Roadgradirtgmaehint.    James  H.  and  Robert  G.  Osten.    Patented 

Februan'  10,  1914. 
1,086,586.    Land  gradtr.    C.  E.  Bunker,  Jr.    Patented  February  10,  1914. 
l,086,ete.    Pneitmatic  rock  dHll.    C.  J.  Smith.    Patented  February  10,  1914. 
1,088,740.    Road  leraper.    Henry  Warren.    Patented  February  10,  1914. 
IflSejtSS.    Metallie  guard  for  concrete  curbing  and  tite  like.    C.  W.  Denny  for 

Clip  Bar  MaaufMitunacCo.    Patentee!  February  10,  1914. 
1,086,777.    Concrete  mixer.    Henry  Q.  Maurino.    Patented  February  10, 1914. 
i,08e,7U.    AeplMUieapparatvt.    William  P.  Tarrant.    Patented  Februarj- 10, 

1914. 
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l,OS7,eo\.    GyraUrry  rock  cnithm.    Ai&y  WMhburne.    P&tentod  Febru&ryl7, 

1914, 
l,0S7,est.    Roek  drilling  machine.    W.  S.  Beniamin.    FebniU]r  17,  1914. 
1,087,706.    Rock  driUing  machine.    Frana  Bade.    P»tont«d  Februarr  17, 1914. 
1,QS8,SH.    Roek  drill.    Hans  Edaar.    Patented  Februaiy  24,  1914. 
t,Oaa,iU.    Rood  tcraptr.    Ward  Gruner.    Patented  February  24,  1914. 
l,0S8,S09.    Road  toIUt.    Kaiimieri   Zawadnnski.    Patented  February  24, 

1914. 
t,0S8fi9$.    Proceai  far  the  manu/aclura  of  atphtUl  from  crude  mineral  oil  or 

rutduwn  therto/.    C.  B.  Forward.    Patented  March  3,  1914. 
1,088,984.    Bock  driUing  machine.    Chu'lea  C  Hansen,  aasignor  to  IngerBoU- 

Rand  Co.    Patented  March  3,  1914. 
1,080,146.    Road  tur/orin;  machine.    T.   J.  McDonald  for  American  Car 

Sprinkler  Co.    Patented  March  3,  1914. 
1,086,181.    Pannn  appwaiue.    R.  D.  Baker.    Patented  March  3,  1914. 
l,089,SBe.    Aiphalt  chopping  machine.    C.  E.   Bathriok  for  F.  C.  Aiuttai. 

Patented  Manfa  3,  1914. 
1,08B,SSO.    Sidevxdk.    C.  C.  McDonald.    Patented  March  3,  1914. 
l,089,iST.    Road  machine.    Oakman  A.  Moody.    Patented  March  10,  1914. 
1,039,488.    pTocete  of  building  reinforced  eorteriU  archee.    Daniel  B.  Luten. 

Patented  Maroh  10,  1914. 
t.080,eiS.    MelaHic  eurfacing.    J.  F.  Wizom.    Patented  March  10,  1914. 
1,086,883.    Concrete  machine.    Edward  N.  Trump  for  Solray  Procen  Co. 

Patented  March  10,  1914. 
1,08S,93Q.    Rock  Drill.    C.  H.  Locher.    Patented  Maroh  10,  1914. 
1,089,94S.    Expansion  joint.    S.  T.  Morse  and  W.  D.  P.  Warren.    Patented 

March  10,  1914. 
1,090,081 .    Proeeei  of  bridge  eonitruetion.    Daniel  B.  Lutoa.    Patented  March 

10,  1914. 
1,060,084.    Pamng  moteriaX.    3.  S.  E.  Pardee.    Patented  March  10,  1914. 
l,090,»oe.    Drier  for  porlable  aephall  machinee.    Charlea  £.  Guelioh.    Pat- 
ented March  17,  1914. 
1,060,ISB.    Apparatue  for  laying  and  moulding  concrete  roadioayt,  pavementt 

and  the  like.    £.  L.  Ransome.    Patented  March  17,  1914. 
l,090,see.    Manufacture  of  artificial  marble.    Otto  Ernst  Heuschkel.    Pat- 
ented April  31,  1914. 
IfOBO.iSe.    Anchoring  device  for  uh  in  connection  vnth  concr«l«  tttuetwet. 

Alfred  P.  Lohmann.    Patented  March  17,  1914. 


lfig0,S76.    Valve.    Levis  A.  Bellia.    Patented  March  17,  1914. 

IfiaO.IOl.  Concrete  fence  poet  mould.  GuataT  H.  Fenake.  Patented  March 
17,  1914. 

1,060,718.  Reinforced  concrete  conetruetion.  Charlea  J.  Hyer.  Patented 
March  17,  1914. 

1,060,791.  Proceie  of  manufaeluring  and  lavtn;  bituminoue  eheet  poMmente 
and  TnateriaU  therefor.  CliCord  Richardson  for  Barber  Asphalt  Paving 
Co.    Patented  Matxih  17,  1914. 

1,091,147-  Concrete  building  conetruetion.  John  Arvld  Kuivala.  Patented 
March  24,  1914. 

Ifl91,ie8.  Socket  for  concrete  building  conetructioni.  John  A.  Sanquist.  Pat- 
ented March  24,  1914. 
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1,001^4.  ConertU  miatr.  Ennt  F.  Wega,  aauguor  to  Bteriing  Mtuhineiy 
Co.    Pftt«nted  Maroh  24,  1614. 

1,001,777.    Soad  making  maUriat.    Goorge  Sprung.    Patented  March  31, 1914. 

1,001,06$.    Spraying  machine.    R.  F.  North.    Patented  March  31,  1914. 

l,QOt,ieo.    lioad  dilehinff  maehiiM.    JamM  Rannel.    Patented  AprU  7,  1014. 

l,(m,»80.    RoadmooOuT.    Eugene  MoKeaa.    Patented  April  7,  1914. 

l,0Ot,eS8.  Stetional  highway  eoiutrvcliim.  Herbert  P.  Beeeber.  Patented 
April  7,  1914. 

J,0Bt,a76.  Hood  tcraper  and  tmaolhtr.  Qeorge  E.  Tucker,  lot  Ebeneser 
Bobinoon.    Patented  April  7,  1914. 

l,oe»,8iB.    Joint  plale.    Albert  Mover.    Patented  April  14.  1914. 

1,09$,88B.  Spraying  dniu.  Max  Schneider  and  Clara  G.  Schneider.  Pat- 
ented April  14,  1914. 

1,001,888.    Rock  DriU.    C.  E.  Youmtuu.    Patented  April  14,  1914. 

l,O0t,0SS.  Waterproof  eonatlt  and  proeeu  of  making  the  tame.  Richard  K. 
Meade.    Patented  April  14,  1914. 

1,003,008.  Procett  for  treating  crude  oil.  William  B.  Baraiclde.  Patented 
April  14,  1914 

1.095.110.  Rock  driU.  Dudley  T.  Fisher,  aaaigaor  to  Jeffrey  Mfg.  Co.  Pat- 
ented April  14, 1914. 

1,003,101.    Bridge.    C.  E.  Paine,  aasignor  of  one-fourtb  to  Luther  John*. 

Patented  April  14,  1914, 
1,09S,7S7.    Tank  Car.    Abram  E.  Smith.    Patented  April  21,  1914. 
1,003,738.    Pacement,    Louia  P.  Smith  and  James  B.  Beaverside.    Patented 

April  21,  1914. 
1,003,814.    Road  drag  and  grader.    Bennie  Whittemore.    Patented  April  31, 

1914. 
1,093,818.    Road  oiling  vehicle.    Georg«  I.  Worley  aasignor  of  one-half  to 

Charles  F.  Dohner.    Patented  April  21,  1914. 

1.004.111.  Apparaiue  for  ditlrHnaing  eonerele.  Rufus  McC.  Beanfield.  Pat- 
ented April  21,  1914. 

1,004,183.    Floor.    Leslie  L.  Wri^t.    Patented  April  21,  1914. 
l,004,SiS.    Road  drag.     Perry  C.  Dowel! .     Patented  Apnl  31,  I9I4. 
■ '■<S,710.    Sprayin  "   " ...*,,.—      . 

(Ikinorete  Fonn"Co!'  "t-at Mhid  May  Ti,  1914.  * 
1,008,183.    Bridge.    William  E.  Moore.    Patented  May  12,  1914. 
l,006,Me.    Wagon  track.    S.  L.  Casselman.    Patented  May  12,  1914. 
l,00e,$87.    Paving  block.    Albert  V.  Sammis.    Patented  May  13,  1914. 
1,008,348.    Bridge  Conelrvciion.    Henry  Percv  Borden.    Patented  May  12, 

1914. 
1,008,446.    Concrete  (ampcr.    Claude  L.  McKesson.    Patented  May  12,  1914. 
1,008,4BS.    Froceea  of  inlrodiieing  waler-vnaohAle  oiU  irUo  emuUiotu  or  tni(«r< 

M>lu&I«  bodice.    John  Henry  Smith.    Patented  May  12,  1914. 
l,&an,000.    Oil  ipra«no  apparalv*.    Granrille  H.  Gray,  assignor  of  one-hftlf 

to  FranciB  W.  Steddom.    Patented  May  19,  1914. 
1,007,001.    Apparatuefor  eprayiTtg  oil  on  road*.    Granville  H.  Gray,  aasignor 

of  one-half  to  Francis  W.  Steddom.    Patented  M^  19,  1914. 
l,0e7,»S4.    CoUapeibie  concrete  cidveTt  form.    JobnW.  Kempf.    Patented  May 

19,  1914. 
1,008,000.    Road  grading  machine.    Herman  Whitney  and  Elmer  Whitney. 

Patented  May  36,  1914. 
1,098,433.    Pavement  and  the  like.    William  K.  Eloklen.    Patented  June  2, 

1914. 
1,098,710.    Aephdit  roadviay.    Edward  M.  Chadboume.    Patented  June  2, 

1914. 
l,008,79t.    Street  pavcTnent.    William  E.  Ficklen.    Patented  June  2,  1914. 
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l,<mfi08.    Road  grader  and  tcraper.    Imeob  F.  Bntnett.    Patented  June  2, 

IDU. 
1,000,871.    Road  leraper.    Comeliua  Howud.    Patented  June  9,  1914. 
1,000,487.    Paningfor  earth  fiil  dataa.    Willi&m  L.  Church,  Msignor  to  Am- 

buraen  Co.    Patented  Juoe  9,  1914. 
1,100,891.    Soad  drag.    Jamee  J.  Fitigerald.    Patented  June  23,  1914. 
1,101,768.    Qrading  machine.    Tboe.  F.  Stroud.    Patented  June  30,  1914. 
1,101,900.    Qwtrd  for  ceuuni  leork.    Samuel  H.  Dolbear.    Patented  Jum  30, 

1014. 
1,101,036.    Road  tpraying  machine.    John  A.  Johnaton.    Patented  June  30, 

1914. 
l,l(a,180.    Road  Drag,    Charles  W.  Faris.    Patented  June  30,  1914. 
l,108,tSS,    Adjiutable  teelional  railroad  eroi*ing.    James  W.  Breea  and  Oscar 

L.  Hupp.    Patented  July  7,  1914. 
1,108,451.    Finithifig  machine.    Anthony  J.  Powore.    Patented  July  7,  1914. 
l,10t,443.    Road  roller.    Otto  A.  SchameU.    Patented  July  7,  1914. 
1,108,871.    Road  Grader.    D.  W.  King.    Patented  July  7,  1014. 

1.108.087.  Method  of  making  roadbede  and  pasemente.    John  A.  Johnaton. 
Patented  July  7,  1914. 

1.108.187.  AaphaUie  vaoemeni.    Edward  M.  Cha(UKnime.    Patented  July  14, 
1914. 

1,108,478.    Metal  frame  and  concrete  tideiBalk,  etc.    Harry  P.  Bmrley.    Pat* 

ented  July  14,  1914. 
1,108,488.    Arlificiat  itone  cement.    GioTanni   Gapece.    Patented  July   14, 

1914. 
1,103,986.    Road  machine.    Joseph  Brophy.    Patented  July  21,  1914. 
1,103,961.    Roadteraper.    O.  Eysrs.    Patented  July  21,  1914. 
1,104,688.    Spraving  apparatvt.    W.  Creaav.    Patented  July  21,  1914. 
1,105,880.    Metdbound  curbing.    Anthony  K.  Davis.    Patented  Jul :^  28.  1914. 
l,10B,BS0.    Roadbed  and  procesi  for  making  same.    Benjamin  F.  Ricbardaon. 

Patented  July  28,  1914. 
1,108,781.    Guard  and  curb.    Thomas  A.  HUI.    Patented  August  4,  1914. 
1,106,888.    Vault  cover.    Ralph  A.  Norton.    Patented  August  4,  1914. 
1,108,873.    Meant  for  fattening  fioOT  and  ndvxdk  ffratingt.    Nathan  Beieon. 

Patented  August  4,  1914. 
1,105,905.    ATtificial  ttone  compoeition.    William  Heslop.    Patented  AuEUst 

4, 1914. 
1,106,801.    Lock.    William  Fields.    Patented  August  4,  1914. 
1,106,808.    Colored  cement  ttrvetmre  and  procett  of  making  tame.    Henry  A. 

Gardner.    Patented  August  4,  1914. 
1,108,051.    Combined  road  grader  and  roller.    Joseph  F.  Langer.    Patented 

August  II,  1914. 
1,107,171.    Charging  deriee  for  eonerele  mixere.    P.  A.  Koehiing.    Patented 

August  11,  1914. 

1.107.188.  Road  machine.    M.  M.  Slckler.    Patented  August  11,  1914. 
1,107,487.    Grading  machine.    Linaey  F.  Smith.    Patented  August  18,  1914. 
1,107,490.    WheeUd  Scraper.    John  E.  Steele.    Patented  August  18,  1914. 
1,107,888.    AUaehmentJorplowe.    N.  A.  Roden.    Patented  August  18,  1914. 
1,107,770.    Road  dreeeer.    Hanrey  L.  E%glest<m.    Patented  August  18,  1014. 
1,107,880.    Compotition  for  agglulinaling  dutt.    Hermann  Belger.    Patented 

August  18,  I9I4. 
1,108,188.    Road  drag.    Thomaa  Y.  Boyd.    Patented  August  3fi,  1914. 
1,108,888.    Drainage    plant  for    roadbede.    Karl    Scheuermann.      Patented 

August  2S,  1014. 

1.108.088.  Wheeled  grader.    Alexander  Morton  and  Maorice  A.  Braae.    Pat- 
ented September  I,  1014. 
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1,10»,SK.    AijvitabU  gradtt.    Jamw  R.  UtaaBtakti.    Patented  September 

8,  IS14. 
l,UO,aH.    PaP4nunt.    Victor  L.  PhilUpa.    Patented  September  8,  1914. 
1,109,IS0.    WaUr-reptllenl  eemtai  and  proeut  oj  making  tarn*.    Carleton  ElUe. 

Patented  September  1,  1914. 
1,109,640.    WatnpTOof  eonereU  eomponlion.    Hana  Olion.    Patented  Sep- 
tember 1,  1D14. 
l,lli,4»0.    Orader.    William  F.  Wainright.    Patented  September  22,  1914. 
1,111,859.    ProUctinif  plaU  for  the  tdget  oJ  eonertU  eonc(ruciton«.    Tbomaa 

Henry  Kane,  aaaignor  to  Trusaed  Concrete  Steel  Co.    Patented  3eptemb«t 

29,  1914. 
1,111,900.    Road  drag.    Samuel  E.  Hughea,  aaaignor  of  one-half  to  Samuel 

G.  PUUine.    Patented  September  29,  1914. 
l,llt,7ia.    Road  taraper.    Angua  McCaUum.    Patented  October  «,  1914. 
1,111,817.    Tovghened  piUh   eontpotition.    Emil    L.    Manbayfer.    Patented 

Ootober  6,  1914. 
1,113,199.    Machiti*  for  applj/ingbituminovt  malerialt  and  (A«  Itit«  to  roach. 

Edward  C.  Perry  and  Frwik  D.  Perry,  assignors  to  American  Car  Sprinkler 

Co.    Patented  October  0,  1914. 
1,11S,S6S.    AggregoU  for  concrtU.    Frank  M.  Haldeman,  assignor  to  the  Hea- 
ter Builders  Co.    Patented  October  13,  1914. 
1,113,643.    Apparatttt  for  the  even  dittribntion  of  li^id*.    August  Jonaa. 

assignor  to  Farben-Fabriken  Vorm,  Friedr,   Bayer  &  Co.    Patentea 

October  13,  1914. 
l,lli,7SS.    Armoured  paeement  joint.    Kobert  D.  Baker.    Patented  October 

13,  1914. 
1,113,784.    OuUer  section.    Gertrude  Higman.    Patented  October  13,  1914. 
1,114,140.    Hardening  cementitiotu  jnaieriaU.    Aaron  C.   Horn.    Patented 

October  30,  1914. 
1,114,189.    Method  of  treating  roads.    Wm.  H,  Shoonmaker,  assignor  to  Sam 

£.  Finley.    Patented  October  20,  1914. 
I,n4,44t.    Snovneraper,    Charles  James  Brodie.    Patented  October  20, 1914. 
1,114,918.    Liquid  hydrocarbon  diitributor  for  roade.    David  Schoentag  and 

Elmer  J.  Latus.    Patented  October  27,  1914. 
1,114,980.    Apparatve  for  making  briqvete.    Samuel  B.  GoflF.    Patented  Octo- 
ber 27,  1914. 
l,II5,iS9.    CompoMife  paeemmt.    Edwin  C.  Wallace.    Patented  October  27, 

1014. 
1,113,900.    SearifUr.    D.B.Cook.    Patented  November  3,  1914. 
1,116,303.    Boad  drag.    0.  C.  Luther,  assignor  of  one-seventh  to  eaeh  of  seven 

persons.    Patented  November  3,  1914. 
t,tlB,SOe.    Flexible  road  drag.    Otto  C.  Luther,  assignor  of  one-seventh  to 

each  of  seven  persons.    Patented  November  3,  1914. 
1,110,788.    Self-propelled  road  builder'e  vehicle.    Harvey  W.  Bell.    Patented 

November  10,  1914. 
1,113,837.    Street  eonetrvetion.    Chester  N.  Stevens.    Patented  November  10, 

1914. 
1,116,941.    Machine  for  healing  and  mixirtg  poping  maleriale.     Thomas  L. 

Sroitb  and  Edward  W.  Brackenbury,  assignors  to  T.  L.  Smith  Co.    Pat< 

ented  November  10,  1914, 
1,117, St4.    Scraper,    C.  Child  and  A.  H.  Ketr.    Patented  November  17,  1914. 
1,117,333.    Road  making  maehirwy.    William  Cooper.    Patented  November 

iV,  1914. 
1,117,467.    Road  grader.    Bennie  Whittemore.    Patented  November  17,  1914. 
1,117,301.    Portable  mocAine  for  treating  aephatt,  nuutie,  and  related  mat*' 

riaU.    Chas.  E.  Guelich.    Patented  November  17,  1914. 
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mu^aetwt  of  mortar.    W.  C.  Hay.    Fsteated 


1914. 
1,118,100.    Compotition  for  laying  road  dv»t.    CarUton  Ellis.    Pateat«d  De- 

eaiiib«r  1, 1914. 
l,l»0,m.    Strtet  gjmnltler.    O.  A.  Y<mk«r.    Patented  December  8,  1914. 
1,110,170.    Orading  machiw.    S.  W.  Blevina.    Patented  December  8,  1914. 
l,ltO,Kl.    Seraptr.    Charlee  CMld  and  Alex.  H.  K«ir.    Patented  December 

8,  1914. 
I,lt0,m.    Soad  roUtr.    h.  B.  Webster.    Patented  December  8.  1914. 
I,lt0,47i.    CitltMrt.    W.  U.  Franklin.    Patented  Deaember  8,  1914. 
1,W,S6S.    Protarttpe  eompoimd  for  metal  twfaeei.    David  M.  Howe.    Pat- 
ented December  1 6, 1914. 
i,l$l,i31.    Railioaj/  track  eonttrvdion  in  patied  strtel*.    Thomas  H.  Tutwiler. 

Patented  Decen^r  15, 1914. 
1,1I1,6SS.    Utlid  reinforcement  for  ccmcrtle  roadway:    Frederick  P.  Obenaur. 

Patented  December  15,  1914. 
l,ltt,S84.    Maekine  for  heating  the  lurfaee  ofroade  for  eosering  the  same  with 

povred  aephalt.    A.  GrsMo.    Patented  December  29,  1914. 
l,tli,SOi.    Bridge con*lmc(i<m.    Geo.  Huebner.    Patented December29, 1914. 
l,ttt,S66.    Sxpanaion  and  eoniraelion  joint.    Angust  W.  Cordea.    Patented 

December  29,  1914. 

RXIBSU18 

lS,r08.    RoadUvelinf  device.    N.  S.  Monroe.    Patented  March  31,  1914. 
19,785.    Proeeu  of  making  parementi.    J.  Y.  MoClintoek.    Patented  Aiwust 
4,  1914. 
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PATENTED  METHOD  OF  ROAD  CONSTRUCTION 

AU  manufacturers  of  road  materials  were  requested  to  submit 
description  of  any  patented  methods  of  road  construction  which 
they  thought  should  properly  be  included  in  this  chapter.  The 
ioformation  coatMaed  herein  is  based  upon  the  replies  received. 

Bitulithic  Pavement. — This  pavement  is  laid  under  several  pat- 
ents, the  basic  principle  United  States  patent  being  no.  727,505, 
issued  to  the  late  Frederick  John  Warren.  The  scope  of  the  patent 
as  given  in  the  opinion  in  Warren  Brothers  Company  vs.  Owosso, 
Michigan,  written  by  Mr.  Justice  Lurton,  then  Presiding  Justice 
of  the  United  States  Circuit  Court  of  Appeals,  Siicth  Circuit,  is  as 
follows: 

Wftiren'a  ioTention,  ■hortl^  at^ted,  eonouta  in  the  disoorerf  that  an 
»fSgnga,te  of  large  and  amall  piecaa  of  atone,  together  with  a  certain  propor- 
tion of  atone  dust,  alt  mixed  together  and  tborougblr  permeated  with  liitu- 
men  or  aaphalt,  leaulta,  when  aet,  in  a  compact,  atanle  structure,  ia  leas 
liable  to  diaintegrate  frcHU  traffic  or  weather  than  any  other  method  of 
Srading  or  arranging  the  mineral  oonatituenta.  Under  the  evidence,  the 
particles  are  more  compact  in  their  relation  to  each  other  and  there  ia  a 
minimum  of  friction  in  their  interaction.  The  larger  piecea  of  atone  with- 
stand the  tendenov  of  the  amall  graina  or  duet  to  alip  by  each  other  and 
efaange  the  form  of  the  pavement  by  disintegration  and  lumpy  B|M>ta.  The 
result  ia,  therefore,  a  atability  due  to  the  arrangement  of  the  mineral  struc- 
ture which  en^lea  the  use  of  a  softer  asphalt  or  bitumen  than  would  be 
otherwise  feasible,  inasmuch  as  a  greater  proportion  of  the  wear  and  strain 
ia  carried  by  the  mineral  elements  than  by  the  binding  conatttuent. 

The  Bitulithic  surface  may  be  laid  on  any  suitable  substantial 
foundation,  such  as  macadam,  new  or  old;  crushed  stone  properly 
compressed;  concrete,  either  new  or  resurfacing  foundations  of  old 
pavements;  old  brick;  granite  block  or  cobble  stones.  BituUthic 
surface  is  described  by  the  owners  of  the  patents  as  follows: 

Swfaet:  Upon  the  foundation  ia  apread  the  wearing  surface  which  ia 
eompreaaed  with  a  heavv  road  roller  to  a  tiiicknees  of  2  inches.  The  surface 
mixture  is  made  of  the  Mst  stone  obtunable,  varying  in  siae  from  a  man- 
mum  of  I  inch  or  1)  inches  down  to  an  impalpable  powder,  the  various 
aiaea  of  smaller  atone,  sand  and  impalpable  powder  being  provided  to  fill 
the  apacea  between  eth  larger  stones.  The  proportions  useu  of  the  various 
aiaea  of  mineral  are  pre-determined  b^  pnysical  tests  with  a  view  to 
obtaining  the  smallest  percentage  of  air  spaces  or  voids  in  the  minerBl 
mixture,  and  vary  with  the  character  and  shape  of  particles  of  the  atone 
used  in  each  particular  caae.  After  the  proportions  have  been  detetmined, 
the  mineral  material  la  passed  through  a  rotary  dryer,  from  which  it  ia 


)vGoo'^lc 


PATBHTSD  MBTHOD  07  BOAD  GOHSTRUCTION  315 

euiicd  up  mh  elevktor  and  throucb  »  rotai?  acr««a  whieh  Mpuatw  th* 
iDin«raI  material  into  its  sevoral  dHTereDt  groups  of  siies.  The  prop«r  pro* 
portionby  weieht  of  Bach  of  these  siies  is  secured  bjr  the  use  of  a  scale  hsvi III 
seveu  beams,  th«  exact  requiiwi  unount  being  weighed  out,  uid  niu  into  a 
doubts  shaft  rotary  mizer.  Thsreit  is  combined  with  abituminouB  cement 
which  is  also  accurately  weighed  in  the  proper  portion.  The  whole  is  then 
thoroughly  minted  together  and  dumped,  while  still  hot,  into  carts,  hauled 
to  the  street  and  spread  and  thoroughly  rolled  with  heavy  steam  road  rollers. 
Orit  Swfaee:  After  the  surface  is  thoroughly  rolled,  a  Susb  coat  of 
quick  drying  bituminous  eement  is  applied  to  the  surface,  thoroughly  seal- 
utg  it  and  increasing  its  waterproofness.  There  is  then  applied  a  thin  layer 
of  finely  crushed  stone,  varying  from  )-inch  to  1  of  an  inch  in  sise,  according 
to  the  roughneas  of  the  surface  deeirea.  The  pavement  is  again  thoroughly 
rolled,  leaving  the  atreet  in  a  finished  condition. 

WarrenUe  Road. — ^Warrenite  Road  U  a  modification  of  Bitulithio 
pavement  adapted  to  meet  the  traffic  conditions  wliich  exist  on 
country  bighw&ya. 

BUustone  Doiible  Bond  RoaduKty. — This  ia  laid  under  United 
States  patent  no.  1,001,696  issued  to  August  E.  Schutte  of  North- 
boro,  Mass.,  on  August  29,  1911.  The  construction  is  briefly 
described  by  the  eighth  claim  of  the  patent,  as  follows : 

A  pavement  for  foot  or  vehicular  traffic,  comprisiDg  a  mineral  aggregate 
the  psrtiolcs  of  which  are  in  substantial  contact  and  are  otherwise  sur- 
rounded and  banded  together  by  a  rind  non-liquefiable  cement,  the  voids 
between  the  bonded  mineral  particles  Deing  filled  with  elastic  cement. 

The  total  depth  of  the  constructionrecommendedby  the  patentee 
ia  6  inches,  as  follows: 

1.  Foundation  or  Bottom  Course;  of  ordinary  Portland  cement 
concrete,  the  mineral  ^gregate  of  which  may  be  either  crushed 
atone,  gravel,  alag  or  other  suitable  material. 

2.  Bonding  Course;  of  hard  stone  or  gravel,  of  nearly  uniform 
ate,  varying  from  about  1  inch  to  )  inch  mixed  with  neat  Portland 
cement  in  the  proportion  of  one  part  cement  to  six  parts  stone. 
The  bonding  course  ia  tamped  and  well  embedded  into  the  mortar 
of  the  foundation  or  bottom  course. 

3.  Filler;  after  the  bonding  course  is  thoroughly  aet,  preeenting 
particles  of  crushed  atone  strongly  united  with  neat  Portland 
cement,  but  containing  large  percentage  of  voids  between  the 
individual  particles,  hot  bitummoua  cement  especially  prepared 
for  the  purpose,  is  flushed  over  and  penetratea  into  the  spaces  of 
the  bonding  course,  and  while  the  cement  is  atill  hot  the  whole 
surface  ia  covered  with  Sne  crusher  screenings  or  coarse  sand. 

Hatnam  Pavement. — Upon  a  well  compacted  subgrade  is  spread 
not  less  than  5  inches  of  broken  stone  in  sizes  varying  from  1} 
inches  to  2)  inches  in  diameter.  The  stone  must  be  clean  and 
freab  with  no  dirt.  After  this  is  rolled  and  brought  to  desired 
cross  section  the  compressed  atone  ia  thoroughly  grouted.    The 
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grout  consists  of  two  parts  of  sand  to  one  or  more  parts  of  Portland 
cement.  This  grouting  is  done  with  a  Hass&m  Patent  Grout 
Mixer  driveii  by  a  gasoline  engine.  Before  the  initial  set  takes 
place  and  during  the  process  of  grouting  the  road  is  thoroughly 
rolled.  Upon  the  top  of  the  pavement  is  then  spread  a  thin  layer 
of  pea  stone  which  is  also  rolled.  The  Hassam  Paving  CompaDy, 
Worcester,  Mass. 

Patantsd  HatwUl*  for  Road  Goiiatractlon  In  wblcb  the  Method 
of  coiMtmctloa  It  not  patcntMl 

To  provide  information  concerning  materials  the  preparation 
of  which  involves  a  patent  but  which  are  not  patented  as  to  their 
method  of  application,  a  letter  was  sent  to  all  road  material  manu- 
facturers acdung  them  to  submit  specifications  or  other  suitable 
material  for  a  special  chapter  to  cover  these  conditions.  The 
following  reports  comprise  all  that  have  been  received: 

Amiesite. — A  paving  material,  the  ingredients  of  which  are 
incorporated  into  a  paving  mass  under  patents  issued  to  Joseph 
Hay  Amies  and  Warren  Brothers  Company.  It  consists  of  tie 
best  grade  of  crushed  stone  or  gravel,  graded  in  sizes  from  1} 
to  i  inch  (as  to  give  the  inherent  stability  required  for  a  perma- 
nent road),  chemically  treated  before  applying  the  asphalt  and 
other  material  required  for  the  finished  product.  The  stone  is 
then  coated,  without  heating,  with  an  asphaltic  cement,  composed 
of  refined  asphalt  containing  not  less  than  98  per  cent  bitumoi 
and  other  ingredients.  The  run-of-the-crusher  Amimte  is  to  be 
used  in  the  firat  course;  the  second  course  is  either  }  or  }-iiich  stone, 
treated  in  the  same  manner  except  it  requires  additional  asphalt 
per  ton  of  Amiesite,  known  as  "Amiesite  Filler,"  The  material  is 
shipped  to  destination  ready  for  immediate  use,  without  further 
treatment.  By  way  of  summary,  it  may  be  stated  that  the  ingredi- 
ents of  Amiesite  are  crushed  stone,  asphalt,  lime  and  naptha. 

Fibred  Asphalt  Pavement. — This  pavement  is  laid  under  several 
patents,  its  basic  principles  involved  being  covered  by  United 
States  patent  1040321,  applied  for  April  8,  1911,  and  issued  its 
patentee,  George  A.  Henderson,  of  St.  Albans,  W.  Va.,  on  October 
8, 1912.  The  invention  relates  principally  to  the  art  of  denaturing 
hard-wood  and  preserving  it  in  the  following  manner:  a  billet  of 
hard-wood  is  shredded  into  small  particles  of  un-unifonn  lengths 
of  1)  inches  down  to  wood  flour,  ^e  Sour  itself  being  eliminated 
from  the  aggregate  by  screening.  The  particles  are  denatured 
by  the  process  i^ed  by  the  tannin  extract  manufacturers,  in  which 
process  all  sap,  essence  and  the  more  evaporable  and  d^tcrioble 
elements  in  the  wood  are  extracted,  the  remaining  particles  being 
tiiereby  rendered  abnormally  enlarged  and  porous.    In  their  suo- 
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Mquently  dried  and  heated  condition  the  wood  particles,  becauae 
of  their  porosity,  are  Buaceptible  of  impr^nation,  by  absorption, 
by  a  non-deteriable,  non-evaporating  matter  (such  as  asphalt), 
in  lieu  of  the  sap,  etc.,  removed.  The  heating  of  the  dried  parti- 
cles, to  prevent  the  premature  congealing  of  the  molten  asphalt 
before  reaching  the  particles'  pores,  has  also  for  its  object  the 
partial  contracting  of  the  enlarged  particles.  The  conset^uent 
contraction  in  the  sise  of  the  particles'  pores  (^irrespondmgly 
reduces  the  amount  of  asphalt  required  to  completely  fill  tbem. 

The  wood  fiber  is  a  waste  product  of  tannin  extract  manufac- 
turers, who  use  hard-wood  and  no  bark  in  their  process.  The 
particles  are  taken  from  the  leaches  on  endless  belts  ^  dried, 
screened,  heated  and  then  mechanically  mixed  with  a  predeter- 
mined uniform  percentage  of  asphalt,  sufficient  to  fill  the  porea 
and  voids  in  the  mass  when  finally  contracted  and  compressed. 
The  material,  in  its  partially  impr^n&ted  and  partially  contracted 
condition  is  deposited  at  the  mouth  of  its  mixer  into  moulds  4  by 
6  feet,  these  blocks  being  compressed  on  all  tadea  only  3  to  4  inches, 
and  allowed  to  cool,  when  they  will  rem^  intact  for  shipment, 
but  are  readily  disint^rated  in  a  breaker  stationed  at  the  front 
of  a  portable  reheating  machine,  designed  to  travel  over  the  road 
to  be  paved,  in  which  machine  the  coated  particles  are  deposited 
and  heated  to  from  250  to  275°  F.  This  heating  results  in  the 
final  contraction  of  the  fiber  to  its  normal  size,  as  it  was  before 
being  chipped  front  its  original  log,  and  the  entrapping  of  its 
asphalt  content,  thereby  insuring  penetration  to  the  most  minute 
pore  of  the  fiber,  thus  llioroughly  preserving  it,  without  affecting 
its  natural  resihency.  The  mass  emerges  from  the  rear  of  the  re- 
heating machine  in  a  continuous  18-inch  Sow  on  to  the  previously 
prepared  road  base,  where  it  is  mechanically  spread  4  inches  thick, 
steam  roller  oompression  immediately  reducing  it  to  a  compact 
mass  2  inches  thick.  The  interlocking  of  the  un-uniform  preserved 
mnews  of  the  hard-wood,  in  conjunction  with  the  substantial  pene- 
tration of  the  bmding  asphalt,  in  addition  to  surrounding  the  parti- 
cles, is  relied  upon  for  durability. 

Fibred  Asphalt  may  be  laid  on  any  substantial  foimdation  such 
as  old  macadam,  crushed  atone,  concrete,  old  brick,  granite  or 
wood  blocks  or  cobble  stones.  For  use  on  country  roads  a  curb 
or  shoulder  is  not  necessary. 

The  only  patent  in  connection  with  Westrumite  Asphalt  Pave- 
ment, exist  in  the  patents  for  the  emulsifying  of  the  native  bitumen 
(not  oil  residuum)  of  which  it  is  made,  there  are  also  several  inde- 
pendent companies  within  the  United  States  and  Canada  manu- 
facturing and  marketing  this  product. 

Weitrumik. — The  patents  in  connection  with  Westnunita  As- 
phalt pavement  protect  the  emulafying  of  the  aq)haltum.    Thera 
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are  also  several  independent  ctnnpanies  in  the  United  States, 
Canada  and  Europe  manufacturing  and  marketing  Westrumite. 

Weetrumite  is  an  asphaltic  cement,  temporanly  liquified  by 
emulsification.  It  is  shipped  in  tight  barrels  and  without  any 
further  preparation  is  mixed  cold  with  the  proper  stone  matter  in  an 
ordinary  concrete  mixer,  ie  laid  on  any  suitable  foundation  and 
thoroughly  compacted,  with  a  five  to  eight  ton  roller.  The  evapo- 
ration of  the  vehicle  leaves  the  asphaltic  cement  as  the  binder. 

There  are  two  principle  types  of  construction.  The  1st  is  the 
mixing  process  or  a^baltic  c<mcrete  construction,  using  hard 
suitable  crushed  stone  of  two  sizes,  namely;  |  inches  to  )  ia^  and 
\  inch  to  and  including  dust.  The  latter  especially  is  carefully 
tested  and  made  to  cooform  to  specifications  designed  to  give  the 
greatest  density.  The  mixture  of  the  stone  and  the  quantity  of 
Westrumite,  are  ascertained  by  a  determination  of  the  voitb  in 
the  stone  matter.  After  the  surface  is  thoroughly  compacted  a 
flushing  coat  is  used  to  fill  any  small  voids  or  roughness  on  the 
surface  and  the  whole  is  again  thoroughly  rolled.  The  surface 
Oucknese  is  1)  inches  for  light  traflic  and  2  inches  for  heavy  traffic. 

The  other  principle  type  of  construction  is  the  combination  of 
the  mixing  and  penetration  methods.  Crushed  stone  ranging  in 
dze  from  2  inches  to  I  inch,  after  being  thoroughly  coat^  with 
Westrumite  Asphalt,  is  spread  on  any  suitable  foundation  to 
moke  a  wearing  surface  of  at  least  2  indies  thickness  after  rolling. 
This  stone  course  is  not  compactai.  A  second  course  composed 
of  Westrumite  Asphalt  and  cniidied  stone  from  j  inch  to  and  includ- 
ing dust,  in  proper  proportion  is  then  spread  over  the  coarse  stone 
in  sufficient  amount  to  thoroughly  fill  all  the  voids.  The  liquid 
consistency  of  tiiis  mortar  causes  it  to  penetrate  and  fill  the  voids 
of  the  coarse  stone.  This  process  is  assisted  by  the  pressure  of  the 
roller.    The  seal  coat  is  also  applied  in  this  construction. 

Recently  another  type  of  construction  has  come  mto  use  which 
is  a  bitiuninous  carpet  of  i  inch  thickness  on  concrete  roads.  This 
carpet  is  composed  of  Westrumite  Asphalt,  mixed  cold  in  an  ordi- 
nary concrete  mixer,  with  stone  matter  ranging  from  i  inch  to 
and  including  dust,  properly  graded.  This  mixture  is  spread  on 
the  concrete  surface  to  a  unifonn  depth  of  j  inch  by  means  of  a 
templet.  Owing  to  the  fact  that  Westrumite  asphaltic  cement  is 
an  aqueous  emiiyon  the  adheaon  to  even  damp  concrete  surfaces 
is  perfect. 

National  PatemerU.  This  product  is  manufactured  under  a 
United  States  patent  No.  1008433  issued  to  Michael  A.  Popkeas 
of  Kansas  City,  Missouri,  which  covers  the  material,  as  well  aa 
the  process  of  producing  the  same.  It  is  impossible  to  produce 
National  Pavement  wiUi  the  machinery  used  in  manufacturing 
any  other  type  of  bituminous  material. 
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A  machioe  was  designed  by  and  patent  No.  1062652  issued 
to  Michael  A.  Popkesa.  Later  improvements  were  made  on 
the  machine  for  which  patents  are  pending. 

National  Pavemeat  is  composed  HubstAntially  of  absorbent 
earthy  material  mixed  with  a  liquified  bituminous  binder,  the 
earthy  material  being  previously  disintegrated  to  such  a,  degree 
of  fineness  as  to  render  it  capable  of  absorbii^  and  combining 
with  the  binder  to  form  a  coherent  homogeneous  dense,  yet  mal- 
leable substance. 

The  process,  as  carried  out  in  its  manufacture,  consists  in  taking 
ordinary  clay,  loam  or  soil  subjecting  it  to  a  disintegrating  treat- 
ment in  a  drum  containii^  means  to  pulverize  in  the  presence  of 
heat,  which  simultaneous  action  of  the  heat  and  attrition  reduces 
the  material  to  a  fine,  dry,  hot  dust,  which  is  collected  and  mixed 
in  even  quantities.  The  mixture  2  to  3  inches  in  thickness  is 
spread  upon  a  well  compacted  and  properly  drained  earth  base 
and  rolled. 

A  good  soft  grade  of  asphalt  is  used  to  waterproof  and  bind 
tiie  Sae  earth  dust  together,  which  mixed  material  naturally 
compacts  tt^tfaer  under  the  roller,  producing  a  dense  and  malle- 
able pavement  for  street  and  highway  use,  substantially  free 
from  voids. 
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Adahb,  Uinrt.  Tfaaorj  ftnd  tir&ctice  in  desiKumg-  New  York,  N.  Y. 
1911. 

Adaus,  Hmnbt.  Reinforced  concrete  construction  in  theory  and  pnetiw, 
»nd  elementary  manual  for  students  and  othera,  by  Hbnrt  Adams  nnd 
Ebkht  R.  Matthkwb.    London,  England,  1911. 

AoAMA,  Marckuno.  The  ralue  of  good  roads.  Fran  the  Pkilippin« 
Aprt'cuUural  Revievi,  October,  1900.  Extract  from  Philippint  Bduca^ 
(ion.    Vol.  VI,  no.  1,  June,  1900. 

AiTXBN,  Thomas.  Irish  Roads  Improvement  Aseociation.  Good  roads; 
how  to  make  and  how  to  maintain  them.  Efficiency  with  ecouiKny. 
Belfast,  Ireland,  1002.  Publishers,  W.  and  G.  Baird.  Contains  also: 
Constitution  of  Irish  Roads  Improvement  Aasoeiation. 

Road  making  and  maintenance:  a  practical  treatise  for  engineer!, 
surveyors,  and  others.  With  an  historical  sketch  of  ancient  and  modem 
practice.    London,  1IW7.    Charles  Oriffin  and  Company. 

AliiXM,  Jambs  Lank.  The  blue^rass  region  of  Kentucky  and  other  Ken- 
tucky articles .    New  York,  N.  Y.,  1809. 

American  Academy  of  Political  and  Social  Science,  Philadelphia,  Pa.    The 
New  South.    1910. 
nerican  Highway  Assoc 
year-book  of  the  United  States. 

Amulcan  Automobile  Association,  New  York,  N.  Y.  The  automobile 
oEBcial  blue  book,  vol.  6,  New  York,  N.  Y.,  1914,  also  numerous 
inape.    Automobile  Blue  Book  Publishing  Company. 

American  Civil  En gineer'e  Pocketbook.  Second  edition.  NewYoric,N.  Y., 
1912,  John  Wilev  and  Sons. 

American  Road  Builders'  Association.  Proceeding,  lst-9th.  New  York 
N.  Y.,  IW^mi.    Published  by  the  AsaociaUon,  ISO  Nassau  Street. 

American  Roa4  Congress,  Richmond,  Va.,  1911.  Atlantic  City,  N.  J., 
1912,  Detroit,  Mich-,  1013,  Atlanta,  Ga.,  1014.  Papers,  addressea  aod 
resolutions. 

American  School  of  Correspondence,  Chicago.  Bridge  en^neering:  roof 
trusses:  a  manual  of  practical  instruction  in  the  cuculation  and  design 
of  steel  truss  and  girder  bridRes  for  railroads  and  highways.  B^ 
Fhane  O.  Dofoub.  Chicago,  111.,  1906.  Cyclopedia  of  cinl  engi- 
neering.   Vol.  1-8.    Chicago,  III.,  1909. 

American  Society  for  Testing  A^teriala.  Standard  specifications  for  struc- 
ture steel  bridges.    Adopted  August  16,  1909.    Philadelphia,  Pa. 

American  Society  of  Civil  Engineers.  The  maintenance  of  macadam 
and  other  roads.  An  informal  discussion  at  the  annuiJ  convention, 
June  26,  1908.    (Reprinted  from  Tcansaetiona  V.  ftl.) 


>  Only  modem  works  in  English,  which  ate  easily  obtainable,  have  been 
given  in  this  list.  Articles  m  periodicals, which  are  both  numerous  and 
valuable,  and  publications  of  the  various  State  organisations  and  fednal 
departments  have  been  excluded.  The  publications  of  the  Office  of  Pnbtio 
Roads,  U.  S.  Department  of  Agriculture,  are  given  in  a  teparftte  list. 
330 
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AiMrieuL  Sodoty  of  Engineering  Contraotoni.  AdT«nee  cop/  of  pspors 
.     .  to  be  presented  before  the  Society  ai  their  nrat  umuftl 

convention  to  be  neld  «t  the  Coliaaum,  St.  Louis,  Mo.,  1910.  (New 
York,  N.  Y.,  1910.}  (Inoludea :  Work  preliminary  to  roKd  construction 
ftnd  street  pftvement  nuuatennnce,  by  George  C.  Warren     ,     .     .    ) 

Amdbkws,  Ewabt  SiauuND.  Elementftry  principles  of  reinforced  con- 
crete constructitm:  a  teA  book  for  the  use  of  students,  engineers, 
architects  and  builders.    London,  England,  1912. 

Ahdbcwb,  Hikam  B.  The  dewgn  of  reinforoed  concrete  slabe,  beams  and 
columns.    Boston,  Mass..  IfiOB. 

Andriwb,  Hobaci.  Earth  settlement  in  city  streets.  1006.  Paper  read 
before  American  Society  of  Municipal  Improvements. 

Appleton'B  new  pr»ctioal  cyclopedia.    New  York,  N.  Y .,  IfllO. 

Aaeooiation  of  American  Portland  Cement  Manufacturers,  Philadelphia, 
Pa.    Concrete  hiphways.    Philadelphia,  Pa..  1913. 

Association  of  Amencan  Portland  Cement  MaQufacturers,  Philadelphia. 
Concrete  roads  in  Wayne  County.  By  Edwabd  N.  Hinbs.  Chicago, 
III.,  1912.  J  J        J  "•  . 

Asaociation  for  Standardiiing  PaTins  Specifications.  Annual  report. 
Proceedings,  lst-3d.  Chicago,  III.,  1910-1912.  Published  by  the 
Association,  £917  Winthrop  Avenue,  Chicago. 

Association  of  Western  Portland  Cement  Manufocturera.  Highways  and 
bywaye.  An  address  given  by  P.  W.  Rochester  before  the  Washing- 
ton State  Good  Roads  Convention  in  Tacoma,  Washington,  December 
5th,  eth  and  7th,  1912. 

Baub,  Iba  Obbobk.  a  treatise  on  masonry  eonstruction.  Tenth  edition. 
New  York,  N.Y.,  1910.    John  WUey  and  Sons. 

A  treatise  on  riMda  and  pavements  second  edition  New  York,  N.  Y., 
1918. 

Bautt,  Joe.  W.  Aoalysis  of  elastic  arcbee,  three-hinged,  two-hinged  and 
hin^lessj  of  steel,  masonry  and  reinforced  concrete.  New  York,  1908. 
Engmeermg  News  Publishmg  Company. 

BauiBn,  Dobotht.  Bibliography  of  road-making  and  roads  in  the  United 
Kinadom.  With  an  introduction  by  Sir  George  Gibb.  London,  Eng- 
U^i,  1914. 

Balunqu,  Waltib  F.,  and  £.  G.  Pbrbot.  Inspector's  handbook  of 
reinforced  concrete.  New  York,  N.  Y.,  1909.  Engineering  News 
Publishing  Company. 

Babnabd,  Gso.  D.  ft  Co.  Road  overseer's  commission  with  road  law. 
St.  Louis,  Ho.,  1893. 

Bauxrman,  Hilabt.  Text-book  of  systeroatto  mineralogy.  Fifth  imprea- 
rion.    London,  England,  1903. 

Black,  William  Mobrat.  The  United  States  public  works.  Containing 
a  suimnary  of  the  methods  of  construction  and  character  of  materials 
and  plant  used  in  the  public  works  under  the  charge  of  the  War  and 
Treasury  Departments,  and  of  the  Commissioner  of  the  District  of 
Columbia,  including  works  of  river  and  harbor  improTeioent.  New 
York,  N.  Y.,  1895. 

Bi:.ANCBABD,  A.  H.,  Dbowhi,  H.  B.  Text-book  on  highway  enrineering. 
New  York. 

Blanghasd,  Abtbvb  H.  The  cmistruetion  and  maintenance  of  European 
roads.  Reprint«d  from  the  Journal  of  AfossocAuMUi  Bxghvay  Atto- 
eiottoii,  June,  1011. 

BoLLiB,  Alfbbd  p.  ^-actiesl  treatise  on  the  construction  of  iron  hidiway 
brioges,  for  the  use  of  town  emnmittaes.  Fourth  edition.  New  Ywk, 
N.Y7i0OI.    John  Wiley  and  Sons. 
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BooMiAM,  T.  Boob.  Aaphftlta,  their  sout^  uid  utiliutiou;  uphklt  for 
diutlua  Toadi;  recent  improvementa  m  aephalt  industriet,  tocetber 
with  kddend«  treating  on  genend  waterproof  conBtruction.  New  York. 
M.  Y.,  1906.  Published  by  Wm.  T.  Comatock. 
BouLNOU,  H.  Fbkct.  Practical  nwdenfineerins  for  the  new  traffic  lequirs- 
mente.  Ccmpiled  from  the  SpeciBr"Roaiu''  ioeuesof  tbuSurv^orand 
Uvwieipal  and  Coimty  Engin«tr.  Limdoii,  England,  1010.  iW  St. 
Bride'i  Frees. 
BowLia,  Ouv>B.    Tablee  for  tiie  detennlnation  of  common  rock*.    New 

York,  N.  Y.,  1910. 
Bkahst,  C.  E.    Road  locating  and  building  aimplified.    Cumberland, 

Md.,  1908. 
Bmk>,  Chablss  B.    The  principlea  and  practice  of  surveying.    Vol.  I. 
Elementary  surveying.    Vol.   II.    Higher  aurveying.    By  Cbakias 
B.  Brkkd  and  GnoRon  L.  Hosubr.    Vol.  1,  third  edition.    Vol.  2, 
fint  edition.    New  York,  N.  Y.,  1008.    John  Wiley  and  Bona. 

Bbuci  Hbnrt  A.  B.  Dainel  Boone  and  the  Wildemeaa  road.  NewYoA, 
N.  Y.,  1910. 

BuBB,  Wilujlu  H.  The  desiEO  and  construction  of  metallic  bridges^  by 
WiuJAH  H.  BusB  and  mtbon  B.  Falk.  Second  edition,  reviaed. 
NewYork,  N.  Y.,100S.    John  Wiley  and  Sons. 

The  elasticity  and  reeustance  of  the  matwialB  of  engineerins.  Sixth 
edition,  revised  and  enlarged.  New  York,  N.  Y.,  1911.  John  Wiley 
and  Sons. 

The  graphic  method  by  influence  lines  for  bridge  and  roof  compu- 
tations, by  WiLLiAit  H.  Bdkb  and  Mtron  S.  Falk.  Second  edition. 
NewYork,  N.Y.,  lOOB.    John  Wiley  and  Sona. 

Suapenaion  bridges,  arch  riba  and  cantilevers.     Ist  edition.     New 
Yort,  N.  Y.,  1918. 

BTBmD,  AitbtinT.  Inspection  of  the  materials  and  workmanship  employed 
in  construction.  Second  edition,  revised  and  enlarged.  New  York, 
N.  Y.,  1906.    John  Wiley  and  Sona. 

A  treatiae  on  highway  construction,  designated  aa  a  textbook  and 
workof  reference  in  the  location,  conatruction,  or  maintenance  of  roads, 
streets  and  pavemeota.  Fifth  revised  and  enlarged  edition.  New 
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Cabpintxr,  Rou.a  C.  and  DisnBtCHa,  HuMAini.  Experimental  engineer* 
ing  and  manual  for  testing.  Seventh  edition,  rewritten  and  enutrced. 
New  York,  N.  v.,  1911.    John  Wiley  and  Sona. 

Cabvks,  Thouas  Nixon.  Principles  of  rural  economics.  Boston,  Mass., 
1911. 

Chambcblain,  Lawbbikb.  The  principles  of  bond  inveetment.  New 
York,  N.  Y.,  1011.    Holt  and  Company. 

Cbobb,  joeiii>H  H.  Concrete  pavements:  their  coat  and  construction, 
with  specifications.    Chicago,  III.,  1910. 
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York,  N.  Y.,  1804.    John  Wiley  and  Sona. 

Coun,  John  Montoombrt  and  others.  Australasian  roads,  a  treatise, 
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Chicago,  111.,  1013.    Myron  C.  Clark  Publishing  Company. 
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Btreet  railway  bridges  ana  viaducts.    New  and  revtaed  edition,  by 
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41.  Mileage  and  eoet  of  public  roads  in  the  United  States  in  190B.  J.  E. 
Fennvbaeker,  Jr.  and  Maurice  O.  Eldridge. 

42.  New  Hampshire  highways.  Report  of  an  Inspection  of  highways  in 
the  State  of  New  Hampshire.  Auvuet,  1911.    Charles  H.  Hoyt. 

43.  Highway  bridges  and  culverts.    Charles  H.  Hoyt  and  William  H.  Burr. 
'^,  The  physical  testing  "*  -""^  '"-  -«-j  u..:u:.._  :.,^i..j:»..  4.1.-  ...al.^- 

used  and  the  result 
Prank  H.  Jackson. 

45.  Data  for  use  in  designing  culverts  and  short  span  bridges.  C  H. 
Moorefield, 

46.  Oil-mixed  portland  cement  concrete.    August,  1912.    L.  W.  Fa|e. 

47.  Descriptive  catalogue  of  road  models. 

48.  Repair  and  maintenance  of  hiichwiii-B.    L.  I.  Hewes. 
23.' Vitrified  brick  as  a  paving  material  for  country  roads. 

53.' Object-lesson  and  ezperimeDtal  roads,  and  bndge  construction  of  Ae 
U.  8.  Office  of  Public  Roads,  I91i-13. 

105.'  Progress  reports  of  experiments  in  dust  prevention  and  road  preser- 
vation, 1913. 

136.*  Hi^tway  bonds. 

ClBOin.AB»* 


mt. 


county,  and  State  aid,  passed  by  the  New  York  Asserobty. 

16.  Highway  Taxation:  Comparative  results  of  labor  and  money  w. 

17.  Ongio  and  work  of  the  Da,-1inRton  Road  League.    Roy  Stone. 

18.  Report  of  committee  on  legislation  Adopted  by  the  State  Good  Roada 
Convention,  held  in  Richmond,  Va.,  October  10  and  U,  1886. 

19.  Traffic  of  the  country  roads. 

30.  Comments  on  systems  of  maintaining  country  roads. 

21.  Methods  of  constructing  macadamised  roads.    Extract  from  a  report 

Erepared  by  the  chief  engineering  inspector  of  the  Local  Government 
oard.     (England.) 
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U.  ffi^war  malateDanoe  and  rvpein.    Revision  or  Cirenltra  16,20,  aiid24. 
3S.  Bnck  {tftTiDK  for  country  roads. 
30.  Going  io  debt  for  good  roads. 

37.  Cost  of  hauling  farm  products  to  markst  or  to  shipping  points  io  Euro- 
peaa  countries. 

38.  Addresses  on  road  improvnmeiit  in  Maine,  New  York,  North  CsLrolIna, 
Mid  Illinois.^   Roy  Stone. 

.  _ ritn  oo!    _.   _         _.  ._ 

30.  Repairs  on  maeadam  roads.    E.  G.  Harrison. 

81.  Must  the  fanner  pa,y  for  good  roadsT    Otto  Darner. 

32.  Stat«  aid  to  road  buildingln  Minnesota.    A.  B.  Choate. 

S3.  Road  improvement  in  governors'  messages.    Compiled  bv  Rojr  Stone. 

34.  The  social,  commercial,  and  economic  phases  of  the  road  subjeet.  W.  H. 
Moore. 

35.  Road  improvement  in  New  York. 

3S.  List  of  national,  State,  and  local  road  associations  and  kindred  organi- 
sations in  the  United  States. 

37.  The  railroads  and  the  wagon  roads.    A.  L.  Crug. 

88.  A  studj  of  rook  decomposition  under  the  action  of  water.  A.  S.  Cush- 
man. 

80  to  46  inclusive.  Public  roads  of  Washington,  Arisona,  Arkansss,  Oregon, 
Iowa,  Virginia,  North  Carolina,  and  Alabama:  Mileage  and  ezpendi- 
tures  in  1904.    M.  0.  Eldridge. 

47.  Tar  and  oil  for  road  improvement :  Report  of  progress  of  experiments  at 
Jackson,  Tenn. 

48  to  87  Inclusive.  Public  roads  of  Tennessee,  New  Hampshire,  Maryland, 
Maine,  New  Mezieo,  Pennsylvania,  Montana,  Wyoming,  North  Dakota, 
South  Dakota,  Kentucky,  Florida,  South  Carolina,  Nebraska,  Nevada, 
Kansas,  Idaho,  Colorado,  Indiana,  Oklahoma,  Utah,  California,  Illinois, 
New  Jersej^,  Missouri,  LouisiaDa,  New  York,  Ohio,  Ueor^a^  Mississippi, 
West  Vimnia,  Wisconsin,  Minnesota,  Delaware,  Michigan.  Rhode 
Island.  Massachusetts,  Texas,  Connecticut,  and  Vermont:  Mileage  and 
flspenoitures  in  1904.    M.  0.  Eldridge. 

8S.  FublicatlonH  of  the  Office  of  Public  Roads.  Revised  June,  ISOQ.  Com- 
piled by  A.  E.  Draper.    (Out  of  data.) 

80.  Progress  reports  of  experiments  with  dust  preventives. 

SO.  Pnigress  reports  of  experiments  in  dust  prevention,  road  preservation 
androad  eonstruotion. 

9t.  Sand-clay  and  earth  roads  in  the  Middle  West.    W.  L.  Bpoon. 

93.  Progress  reports  of  experiments  in  dust  prevention  and  road  preserva- 
tion. 

08.  Bitumens  and  their  essential  constituents  for  road  construction  and 
maintenance.    Frevoet  Hubbard. 

M.  Progress  reports  of  experiments  In  dust  prevention  and  road  preserva- 
tion, 1910.    Prepared  by  the  Office  of  Public  Roads. 

S5.  Special  road  problems  In  the  southern  States.    D.  H.  Winslow. 

06.  Naphthalene  In  road  tars.  I.  The  eflfect  of  naphthalene  upon  the  eon- 
sistency  of  refined  tan.    Prevost  Hubbard  and  Clifton  N.  Draper. 

97.  Coke-oven  tars  of  the  United  States.    Prevost  Hubbard. 

98.  Progress  reports  d  experiments  in  dust  prevention  and  road  preserva- 
tion, 1911.    December,  1912. 

00.  ProaesB  repCHts  of  experiments  in  dust  preventioD  and  road  preser- 

vatiOD,  1012. 
100.  IWicol  specifications  for  the  fabrication  and  erection  of  steel  highway 
bridgee. 
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Pasueu'  BqIiUtikb 

96.  Good  rotds  for  farmers.    M.  O.  Eldridge. 
136.  Eutfa  roads.    M.  O.  Eldridge. 
236.  Cement  mortar  and  concrete:  praparatioa  and  use  for  fann  pnrpoaea. 

P,  L.  Wonneley. 
23S.  The  con-OBion  of  fence  wire.    A.  S.  Cushman. 
311.  Sand~clay  and  burnt-clay  roade.    W.  L.  Bpoon. 
321.  The  use  of  the  split-loj  drag  on  earth  roads.    D.  W.  King. 
338.  Macadam  roade.    A.  B.  Fletcher. 
403.  The  conatnictioii  of  conciete  fence  poats.    Prepared  by  the  Office  of 

Public  roadfl. 
Ml.  The  lue  of  concrete  on  the  farm.    Prepared  by  the  Office  of  Publia 

Roads. 
SOS.  BeneGta  of  improred  roads.    September,  1912. 
607.  The  road  drag  and  how  to  use  it. 

YuKBOOK  AxncLKS 

(Extracts  from  the  Yeariwoks  of  the  Department  of  Agriculture) 

ytarbook  of  the  Deparlmmt  of  Agrieidfvre,  t8»i 

24.  Beat  roads  for  forms  and  farming  districts.    Roy  Stone. 

25.  Bute  highways  in  Massachusetts.    G.  A.  Perktu. 

26.  Improrement  of  public  roads  in  North  Carolina.    3.  A.  Holmes. 

Ytarboak  of  the  Dtpartmenl  of  Agrieuituri,  18U 
40.  Cooperative  road  oonstructi  on.    Roy  Stone. 

Teariook  of  tfu  DtpartmetU  of  AffrieuUyre,  t8S7 
lis.  Objeet-lesson  Roads.  Roy  Stone. 

Ttarbook  of  tiu  Department  «f  Agrietdture,  1808 
149.  Steel-track  wagon  roads.    Martin  Dodge. 
190.  Coaatruction  of  good  oountry  roads.    M.  O.  Eldridge. 

Yaarhook  of  lAs  Dspnrlmml  of  AgrieuUwe,  1899 
172.  Progress  of  road  building  in  the  United  States.    M.  O.  Eldridge. 

Yeaihook  of  (As  Departmtta  of  AgrievUwe,  1900 


Yearbook  of  the  Departttunt  of  AgneuUvre,  1901 

240.  RoadbuildingwEtboonvlctUborintheMathflmStatea.  J.  A.  Holmes. 
245.  OoTemment  cooperation  in  obiect-Iesson  road  work.  Martin  Dodge. 
3SB.  Motmtein  roads  as  a  Muroa  of  revenue.    J.  W.  Abbott 

Yearbook  of  the  DepartnuiU  of  AtrieuUvre,  190» 
3D6.  Use  of  mineral  oil  in  road  improvMnent.    J.  W.  Abbott. 
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Ytarbook  of  the  Departntent  of  AirneuUwt,  IBOS 
S06.  ProKraw  of  roftd  building  in  the  Middle  West.    R.  W.  RiclurdaoD. 
332.  BuiTdiog  Sand-clay  roade  in  lOUtberD  States.    W.  L.  Spoon. 

Yearbook  of  the  Department  of  AipieuUvn,  1904 

300.  PraetioalroadbulldinginMadiaonCounty.TenneHee.  S.C.LancMter. 

Yearbook  of  the  Department  of  AgrieuUitre,  1906 


Yearbook  of  the  Department  of  Agrieulture,  1006 
413.  Objflct-learan  roads.    L.  W.  Page. 

Yearbook  of  tha  Department  of  AgrievUure,  1807 
448.  Ehut  praventiyec.    L.  W.  Page. 

Yearbook  of  the  Department  of  Agriculture,  1009 


Yearbook  of  the  Deparlmmt  of  Agriadlure,  1910 
SSS.  Prt^reasandpreMntfltatuflof  thegoodraadsmoTament  is  tlM  United 

States.    Logan  Waller  Pap. 
SSS.  Bituminous  duit  preventives  and  road  binders.    Prevost  Hubbard. 


LacTtntB  Stllabub 


Publlcationa  of  the  Bureau  of  Chemliny  on  Road  Materials 

TIm  following  publications  wei«  issued  by  the  Bureau  of  Chemistry  when 
the  <>ffiee  of  PubUo  Roads  formed  a  part  of  that  Bureau. 

Bdllktinb 

70.  The  testing  of  road  materials,  including  the  methods  used  and  the 
results  obtained  in  the  road  material  laboratory  in  oallaboration  with 
the  Office  of  Public  Road  Inquiries.    L.  W.  Page  and  A.  S-  Cushman. 

8S.  The  cementing  power  of  road  materials.    L.  W.  Page  and  A.  S.  Cushman. 

93.  The  effect  of  water  on  rock  powden.    A.  S.  Cushman. 

CiaCCLAB 

17.  The  oaeful  properties  of  days.    A.  S.  Cushman. 
Spbciai.  Bdixbtin 
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PnbllcBtlons  of  tb«  Joint  CoBftreMlonal  ComralttM  on  Pedanil 
Aid  In  the  Gmatnictlon  of  Poat  Roada 

Public  road  aysteme  of  forei^  countries  Mid  of  the  several  States.    Hearinga 

before  the  Joint  Conunittee. 
Good  roads  chart.    Showing  poasible  factors  of  distribution  for  Federal 

Aid,  public  highway  systems  of  toreipn  countries  and  of  the  aeveraJ 

States,  and  cost  of  constructing  tabular  roads  in  varioua  sections  of 

country. 
Report  on  Rural  Free  Delivery  Roads. 

Alabama 

State  Highway  Department 

Bulletin  1.    State  highway  laws  of  Alabama  in  effect  April  6,  1011. 

Bulletin  2.    Roads  and  road  materials  of  Alabama.    W.  P.  Prouty. 

Bulletin  3.     First  annual  report  of  the  State  highway  commisaion,  1912. 

Bulletin  4.    SecondanoualreportoftheStatebishway  commission,  1913. 

Bulletins.    Addresses  by  Governor  Enunet  O'Neal  and  G.  N.  Mitcham. 

Cost  keepingin  county  road  work.    R.  P.  Boyd. 

Bulletin  6.    Third  annual  report  of  the  State  highway  commission  of 

Alabama. 
Association  of  Highway  Engineera,  Annual  Proceedings,  Latest  I912-1B13. 


Report*  of  State  Engineer. 

Arkansas 

Highway  Bulletin.    Issued  monthly  by  State  Highway  Commission. 
California 

Report  Surveyor  Qeneral,  1S54 

Comments  on  California  and  Missouri  mall  stage  road,  and  Atlantic  and 
Pacific  Railroad;  also  recommendation  for  appropriation  for  loeat* 
ing  and  constructing  portion  of  proposed  California  and  Missouri  atua 
road  lying  between  some  point  m  great  central  valley  of  State,  and  its 
eastern  boundary. 

State  Convention  of  Supervisors,  San  Joai,  1696. 

Road  sprinkling.  Paper  read  twfore  Stat«  Convention  of  County  Super- 
visors at  San  Joed,  by  M.  Manson.    1886. 

Commissioner  of  Public  Works 
Reports,   ISH  to  lOM. 

Departinent  of  Highways 

Biennial  Reports,  1895-86  to  19M-06. 

Bulletin  1.    Ad  act  to  create  a  bureau  of  highways  and  prescribe  ite 

dutiee  and  powers  and  to  make  an  appropriation  for  its  expenses  (1S95)- 

Bulletin  2.    An  act  providing  for  the  erection  and  ofMration  of  ro<^ 

cruslking  plants  at  toe  State  prisons  for  the  preparation  of  faixhwiqr 

material  for  the  benefit  of  the  people  of  the  State,  and  providing  for  tha 

necessary  advances  and  appropriation  of  money  to  carry  out  said  work 

(IS05). 

Bulletin  3.    Physical  features  of  the  State. 

Bulletin  4.    The  effect  of  roads  on  industrial  development. 

Bulletin  S.    Proposed  highway  legislation  with  comments  and  reaoln- 

tioni  thereon. 
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State  Engineer 

Reports  from  1878-79  to  1S08-IO-13. 
State  EHitMralogiBt 

Reports,  twelfth,  1892-M;  thirteenth,  tS94-96. 

(Macadam  in  Alameda,  Los  Angelee,  Marin,  San  FraociBCO,  Solano,  and 

Sonoma  Countiee.) 
California's  State   Highway.    Austin  B.   Fletcher,   Highway   Engineer, 

California  Highway  ConuniBsion,  August  6,  1912. 
California  Highway  Bulletin,  iesuea  bi-monthly  by  California  Highway 

CommiasiaD,  Saeramento. 

Colorado 

State  Highway  Commission 

Biennial  Report,  first  and  second,  1910-1012. 

Bulletin  1.    Act  establishing  highway  commission,  1010,  Regulations, 

etc. 

Bulletin  2.    Act  establishing  highway  oommission,  1011,  and  road  lawi 

of  Colorado. 

Bulletin  3.    General  rul<«,  regulations  and  highwav  commisuon  Aet. 

1913. 

Bulletin  4.    General  forms,  specifications  and  plans,  1914. 

Coonocticiit 

Bute  Highway  Conmifaslaner 

Annual  Reports,  1805  to  1000,  inclusive. 
Biennial  Reports,  1001-02  to  1007-08,  inclusive. 

Delaware 

Delaware  State  Highway  Commission 

Biennial  Report,  first,  1903-01. 
New  Castle  County  State  HJuhway  Commission. 

Biennial  Reports,  hrst  to  fourth,  1905-06  to  1011-12,  and  January,  191S. 
Annual  Reports  County  Road  Engineer,  Newcastle  County, 

(6)    1008-1913  inclusive,  Wilmington. 

District  of  Colambla 

Engineer  Department 

Annual  Reports. 

Report  of  the  Operations  of  the  Engineer  Department,  1899-1000  to 

1011-U. 

Florida 
State  Geological  Survey 

Bulletin  3.    Roads  and  road  materials  In  Florida.    E.  H.  Seltards.  et  al. 


Geological  Survey 
Bulletin  8.  A  pr 

ot  Georgja  (1901,      _  ._      . 

Bulletin  24.    A  second  report  on  the  public  roads  of  Georgia  (1910). 
S.  W.  McCallie.    (First  report,  BulleUn  8.) 

Bulletin  28.    A  third  report  on  the  public  roads  of  Georgia  (1S13). 
S.  W.  MoCalUe. 
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Q«orrift  UoiTeraltT.    State  College  of  Agriculture. 

Bulletin,  vol.  9,  no.  5.    Good  rokda  for  QeorgU. 
Btate  Prison  Commiflaion. 

AtmuAl  Reporte,  thirteeath  to  sixteenth,  igO»-10  to  1012-13. 


Agricultural  Experiment  Station 

Bulletin  4S,  1904.    Road  ooiutruction. 

Bulletin  50,  lOOS.    Road  eonatruotion. 
State  En^neer 

Bienoial  Reporta,  third,  1899  to  1900;  slxtb  1904  to  1906;  eighth  1908  to 

1910;  ninth  1911-1912. 

lUlBOU 

Agricultural  Experiment  Station 

Bulletin  6S,  1901.    Road  conatructioD  and  maintenance. 
Highway  Commission 

Annual  Reporta  rrom  1906  (1906  and  1908-1909  out  of  print).    1910- 

11-12. 

Bulletin  1.    Earth  road  drag,  how  to  make  it  and  how  to  uae  it  (out  of 
int). 


use  (out  of  print). 

Bulletin  fi.    General  rules  and  rezulations  (out  of  print). 

Bulletin  6.    Modem  bridges  tor  Iliinoia  higbwaya  font  of  print). 

Bulletin  7.    Townahip  hard  road  law  (out  of  print). 

Bulletin  8.    Manual  of  Inatructiona  to  engineora. 

Bulletin  9.    Modem  bridgea  (which  ia  a  revision  of  bridge  buUetid  No. 

«■) 
Under  the  preeent  State  Highway  Department,  the  following  publiea- 
tiona  have  been  iaaued : 

Bulletin  1.  Qualifications    for    county  auperin  ten  dents  of  highways 

(out  of  print). 

Bulletins.     Information  for  county  boards. 

Bulletin  3.    Policy  of  the  State  highway  commissioQ. 

Bulletin  4.    Part  It  Suggestions  for  the  Quidanceof  County  Superin- 
tendents of  Hiehways. 

Bulletin  fi.    Rules  and  r^ulationa  of  the  Itlinois  highway  commiasion 

applying  to  bridge  deeign. 

Bulletin  6.    Synopsis  of  the  Illinois  Road  Law. 
State  Qeo logical  Survey. 

Bulletin  9.    Paving  brick  and  paving  brick  clays  of  niiuoia  (1908). 
Illinois  Univeraity.    Engineering  Experiment  Station. 

Bulletin  6S.    Construction  and  care  of  earth  roads.    Ira  0.  Baker. 
Iliinoia  Highways,  Monthly  Bulletin. 

Indiana 

State  Geolc^oal  Survey. 

30th  Annual  Report.  1908.    Roads  and  road  materials  of  Indiana.  W.  8. 

Blatohle^  and  Assistant. 
State  Statistician,  Annual  Report  for  1910.    Data  on  mileage  of  improved 

roada. 
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Iowa 

SUta  Highn&y  CommiMion. 

AimuEd  reports  190M)5  (out  of  print). 

Manu&l  for  Highway  Officers,  190S-06  (out  of  print). 

Bulletin,  vol.  3,  no.  L.    Hoad  and  Bridk*  Improvement  in  Iowa,  190S. 

Servioe  Bulletin  no.  1.    Juoe  edition.    (A  summur  of  the  Iowa  road 

lawi.) 

Service  Bulletin  no.  2.    Standard  Specifioatioos  for  Concrete  Rein- 
forcement Bon. 

Mcmthly  Service  Bulletin.    Published  monthly  beguminK  December, 

1913. 

Supplement  to  vol.  II,  no.  1,  Monthly  Service  Bulletin.    Standard 

Specifications  for  Highway  Bridge  Cotutruction. 

Standard  concrete  Buperetructurea  for  steel,  and  oonoiete  bridges. 

Standard  deck  girder  superatruoture. 

Standud  three  girder. 

Stuidard  riveted  low  truss  with  concrete  floor,  with  joists. 

Standard  riveted  low  truss  with  concrete  floor,  witiwut  jmats. 

Concrete  box  culverts. 

Concrete  slabs. 

Circular  culverts. 

Metal  culvert  headwatls. 

Piling  hutments  for  steel  superstruetures. 

Wood  pile  bridges. 
fowa  State  College.    EDKineerisg  Experiment  Station. 

Bulletin,  vol.2,  no.  fl.    The  good  roads  problem  in  Iowa.    Iowa  State 

Highway  Commission. 
Eapneering  Experiment  Station,  Iowa  State  College. 

Bulletin  28.    Road  Legislation  and  Administration,  October.  1912. 

Service  Bulletin  1.    New  road  l^islation  enacted  by  the  thirty-fifth 

general  aasonbly. 


Agricultural  Experiment  Station 

Bulletin  142, 1907.    Road  improvement. 
State  Agricultural  College 

Bultetin,  vol.  3..  no.  6.    Highway  improvement :  eonstrurtion  and  maln> 

tenance  of  earth,  sand-clay,  ana  oiled  earth  roads,  and  culverts.    W.  8. 

Oearhart. 

Bulletin  1,  vol.  fi.     Land  drainage.    H.  B.  Walker. 

Public  highways  in  Kansas.    WT  S.  Gearhort. 

Reprint  from  nineteenth  biennial  report  of  State  Board  of  Agriculture. 

Ketttockj' 

Governor's  Messi^,  1827 

SlAte  control  of  roada  and  bridges  urged, 
ate  Board  of  internal  Improv 
Annual  report,  1837.    Din 

Governor's  Message,  1838-39 
Review  of  histoi?  of  intern 

of  reports  and  bulletins  v „ 

Improvement  and  the  Legislature  regarding  toll  roads. 

State  Auditor 

Bieomal  report,  1881-83.  Statement  showing  number  of  turnpikes  in 
which  State  owns  stock,  length  of  each  in  miles,  whole  number  of  shares 
of  stock,  number  owned  by  State,  amount  per  share,  average  percent 
stock  has  paid  for  six  yean  jirior  to  January  1, 1882 :  amount  ofdividends 
paid  State,  cost  for  aalanea  to  gate  keepers  and  officers,  and  cost  of 
rapalia.    '^ 
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road  buildiac  in  Kentucky.    1775-1820. 
Bureau  of  AKiieulture,  Horticulture  and  Stattstiea 

Annual  report,  eigbtb,  part  2,  1889.    Conditionaof  public  bishwaja  In 

Kentucky,  1880. 
Bureau  of  Agriculture.  Labor  and  Statiatica 

Biennial  report,  twelfth,  180S-O7,  Eatimatml  number  of  Duleaofmacad- 

amiied  turapikea  in  State;  end  of  twelve  montha  will  probably  see  last 

of  old  toll  syatem  and  inauguration  of  new  ayatem  of  maintensaee  by 

taxation,  18B7. 

Bienoial  report,  thirteen  tb,  18S8-W. 

Biennial  report,  eighteenth,  1906-09,  DiTiaian  4.   Boada. 
State  Farmen'  Inatitutea 

Annual  State  Pannera'  Inatitute. 

Fint,  1906.    Country  roada.    Addreaa  on  roada. 

Second,  1907.    Dirt  roada,  tbdr  conatructkin  and  maiatenatiee. 

Third,  1908.    County  roada. 

Fourth,  1909.    Goodroada  in  Kentucky. 

Fifth,  1910.    Roadlegialation  in  Kentucky.    HeCracken  County  Judga. 

Report  relative  to  public  improvemenla,  1909. 
State  department  of  public  roads,  1913 

Bulletin  3.    Informatian  concernins  the  OSca  of  Public  Roada. 

Bulletin  4.    Compilation  of  Kentucky  road  laws. 

Bulletin  S.    Split  Log  Dra«. 

First  Biftnnial  Report  of  the  Departroent  of  Public  Roads,  1913. 

Bulletin  6.    Compilation  of  Kentucky  road  laira  (including  Acta  1914 

General  ABBcmbly). 

Bulletin  7.    Highway  bridge  lettiuga. 

Bulletin  8.    Questions  and  anawere.     (Information  concerning  depart- 
ment and  State  aid  work.) 

Specifications.    Bridges,  culverts,  etc. 

Queations  and  answers.    Examination  for  county  road  engineer. 

LonlaluM 

Board  of  8tat«  Engineers 

Biennial  Reporta,  1872-73  to  1908-10,  inclwdve. 
Agricultural  E!iperiment  Station 

Gpology  ana  agriculture,  part  5,  1899.    Road  making. 

Gamble's  compendium  of  the  law  of  roods  in  Louisiana,  with  special 

forma  for  bond  and  tax  elections. 

Maine 

CommissioDer  of  highways 

Annual  Reports  1905  to  I9U  inclusive. 

Bulletin  I,    Improvement  of  country  roada,  1900. 

Bulletin  2.    Road  administration. 

Bulletin  3.    Duties  of  selectmen  and  road  commissioners. 


Haryland 

State  Geological  Survey 


oparationa  of  the  highway  division  during  1902  and  1903  (19(B). 
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Report  on  the  Highwavaof  Muyluid  for  the  period  from  J»auarTl, 
100*  to  May  1.  ui»  (1S06). 

Report  on  State  highway  DonBtniction  for  the  period  from  May  I,  ISOS 
to  January  1, 1S06  ^1900). 

Report  on  State  highway  conetruction  for  the  period  from  January  1, 
1906  to  January  1,  1908  (1908). 

Report  OQ  State  Highway  conatruetion  for  the  period  from  January  1, 
IfiOe  to  Januarv  1, 1910  (1910). 
First,  aecond,  third  and  fourth  annual  reporta  of  the  State  Roads  ComnUa- 

>:#-.»  rni>  ifmo    tonn    tnm    m^A  inn 


Haaaachuaetta 

State  Highway  Commiseion 

Annual  report  1892.    Economies  of  Maaaachuaette  roads. 
Table  showing  mileage  of  pavements.    Road  machinery  and  ooet  of 
same.    Article  on  road  materials  of  Maseaohusetts  regarding  construc- 
tion of  liighwaye.    Statistics  ahowing  area,  roads,  raluations,  appro- 
priations, and  population  with  percentages  regarding  tax  and  ralua- 

Annualreport,  1893.    In  House  documents'  18M. 
Annual  reports,  1894  to  1904.    In  public  documents,  vol.  12. 
Annual  report,  1894.    Analysis  of  costs  of  crushed  stone. 
Annual  report,  1890.    Laboratory  ezperimente  on  road  building  stonea. 
Annusl  report,  1896-189S.    Tables  snowing  quantities  of  work  done  on 
each  road  since  1S94  and  total  cost  of  same. 

Annual  report,  1899.    Instructions  of  highway  commission  to  engineers; 
spprored  March  30, 1899.  Road  materiala  and  their  physical  pronertiea. 
Annual  reporta,  firat  to  twentieth,  1S93  to  1911-12,  1918-1914. 
Highway  Association  Journal 
Volume  1,  noa.  2  to  4. 
Volume  2,  noa.  1  to  4. 
VolomeS,  noa.  1,  8  and  4. 
Volume  4,  noa.  1  and  2. 
November  1907-OB. 
June  19tO-U. 
Proceedings. 

Annual  report,  1909.    Traffic  eenaus. 

Annu^  report,  1912.    Traffic  census  on  State  highways,  etc. 
Report,  1912.    Knowledge  of  traffic  a  prerequisite  to  selection  of  pave- 

Annual  report,  1913.     French  and  Engliah  costs,  road  building  sod 
maint«nance. 

Annual  reports  1906  to  1913.    Automobile  regulations,  etc. 

Annual  Reports  1907  to  1913.    Telephone  investigations,  rates,  etc. 
State  Board  of  Agriculture 

Annual  report  1900.    Better  roads  for  Massachusetts. 

Prise  ess*ys  on  roads  and  road  making.    1870. 
State  Board  of  Education 

Annual  report  1902.  Commentson  coet  of  conveyance  of  children  toand 

from  seboMs. 
State  library 

Extracts  from  public  hearings  given  during  1892  in  various  oountiea  of 

Stata  regarding  width  of  wagon  tires. 
Boston  Pubuc  Library 

Preliminary  report  of  the  highway  eommission. 
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State  LegiBUturc 

Senate  document  16i,  1S76.    Report  of  Board  of  Agriealtun  on  most 

■uitable  width  of  rimB  of  wheele  of  loaded  wagons. 

HouM  doeument  253,  1880.    Kcport  on  eubject  of  "broad  rinuxwd 

Mlchiftan 

State  Highway  Department 

Biennial  reporta  1905-08  to  lOlS-li. 

Bulletin  1.    Care  of  earth  roada,  1910.    F.  F.  Rogers  (out  of  print). 

Bulletin  2.    Oravel  roads,  1911.  F.  P.  Ro^rs. 

Bulletins.    The  county  road  ayatem,   1911.    F.  F.    Rogers   (out  of 

Srint). 
nlletin  4.    Macadam  roads,  1912.    F.  F.  Rogers. 
Circular  discussing  the  county  road  syalem,  1914.    F.  F.  Rogers. 
Supplementary  annual  report,  1913.    F.  F.  Rogers. 
Conorete  steel  bridge  apeoifications,  1915. 


State  Highway  Conunisaion 

BeporU  1  to  4,  1905-07  to  1009-10, 1911. 

Bulletin  1.    Construction  and  maint«nanM   of  earth  roada.    G.W. 
Cooley. 

Bulletin  2.    Rules  and  r«gulation8  of  State  highway  department  of 
Minneeota. 

Bulletins.    Rules  and  regulatjona  of  State  highway  department  of 
Minnesota. 

Bulletin  4.    Better  roadsfor  Minnesota.  Address  by  Hon.  Logan  Waller 
Pam. 

BuUetin  S.   Additional  rules  and  regulationa  for  the  eonatruotion  and 
improvement  of  State  roads. 

Bulletin  0.    Report  of  the  State  highway  engineer  on  highway  syatema 
of  foreign  oountriea. 

Bulletin  7.    Additional  rule*  and  regulations  for  the  conatniction  of 
State  roads  and  bridges. 

Bulletin  8.    SpecificationB  for  Roads  and  CulTerta. 
Bulletin  9.    Sped6catioiis  for  Bridfces. 
Circular  1.    Preliminary  information. 

Circular  2.    Highway  conunission  law,  chapter  163,  General    Laws 
1005. 

Circular  3.    Partial  digest  of  the  laws  pertainiiw  to  the  highway  cun- 
miasion  and  expenditures  of  the  State  aid  funda. 
Circular  4.    Special  report  to  senate  for  1912  road  work. 
Circular  6.    Method  of  procedure  for  establUhment  of  State  ruiiU  high- 
Circular  6.    Opinion  of  attorney  general  regarding  expense  accounts 
of  assistant  engineers. 
'    Bulletin  10.    Additional  rules  and  regulations  for  construction  of  State 
roads. 

Bulletin  11.     Specification  for  metal  culverts. 
Bulletin  12.    Road  laws  of  Minnesota. 
Bulletin  13.    Rules  for  maintenance. 
Bulletin  14.    Specificationa  for  comigated  metal  culrerts. 
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MiMisaippi  Agrioultunl  Ezp«rimeat  Station 

Bulfetin  ST,  1901.    Oood  dirt  roada  for  Missisaippi. 

DapM-tmeat  of  A«icultur«  and  Commerce 

Bulletin,  toI.  3,  no.  3.  Ro&d  conitruction  and  maintenance. 


tioni  are  out  of  print,  none  are  listed. 

Montana 

Montana  Oood  Roadi  Conrentlon 

MinutM  ofproceedJngB,  Billings,  Mont.,  1910. 
8tat«  Office  of  Paimen'  Institutes 

Montana  Pannera*  Bulletin  2.    Better  roads. 
Montana  Highway  Commission 

Specifications  for  maps  and  surveys,  1914. 
Montana  Highway  Commisiioo 

Rood  Pamphlet  1.  Road  Drag,  1SI4. 

Montana  Road  Pamphlet  2.  Drainage. 

Nebraska 

State  QnlTenity.    Agricultural  Experiment  Station 

Preat  Bulletins.    No.  33.    Construction  and  use  of  the  road  drag. 
L.  W.  ChaM. 

State  Engineer 

Biennial  reports,  1903-0*  to  1911-12. 

New  Hampahire 
State  Engineer 

Biennial  reports  of  the  gorernor  and  council,  and  of  the  State  engineer 

relative  to  nighway  improTementa,  1005-06  to  1911-12. 
Agriouttural  Experiment  Station 

Bulletin  80.    Experiments  in  road  making.    C.  H.  Fettee. 

Bulletin  48.    Road  construction  and  maintenance  in  New  Hampshire. 

Bulletin  77.    Road  construction  In  New  Hampshire. 
State  Legislature.   House 

Journal,  1803.    R«port  of  committee  on  roads,  bridges,  and  canals 

aeoompanying  joint  resolution  for  appropriation  for  h^waya. 
State  Board  of  Agriculture 

Making  and  repairii 

Annual  report,  1894- 
State  Bureau  of  Labor 

Biennial  report,  fourth,  iVOi-Oi.    new  Hampshire  blsbwaT  atatutiea 

with  tables  ahowing  by  town  and  county,  taxes  asseased  for  all  purpoaea, 

amount  expended  on  highways,  amount  expended  for  repairing  of  high- 

waya  in  aummer,  amount  expended  in  breaking  roada  in  winter,  number 

of  milea  of  highway,  daily  wagea,  etc. 
State  Engineer 

Biennial  Report  1905-06  to  1909-10. 

Biennial  Report  State  Superintendent  of  Highways  1911-12. 
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N«w  Jfln«r 

CommlMioaer  of  Publio  RoKdi 


AddiuI  raporta,  1894  to  1913. 
(rieultwftl  EitperloMnt  Stetlon 
B«port  for  ISOl.    Boad  eonatmatioa. 


Afrieultwftl  EsperloMnt  Stetlon 

T. .  .__      n*.  "--^IQUgtl 

N«w  Mexico 
TerritorUl  Engineer 

Second  biennieJ  report  to  tbe  Koremor.    Cooetruation  of  cood  nutds 

p.  166.    Coat  of  ro«d  eonatruetion,  p.  176. 
St&te  En^eer 
State  Roeds  Commisrion 

AnniuU  report,  1912. 

New  York 
State  Department  of  Bighvajs 

ProoeedingB  of  tbe  fint  to  third  aemi-annual  oonferanoe  of  the  St^a 

eommisaion  and  eountr  auperintendenta  of  highwava  of  tbe  State  of 

New  York,  1909-10. 
State  Department  of  Higbwaya.    Bureau  of  Reeearoh 

Annual  Report,  1909-10.    Two  Tolumea. 
State  Cotnmiaaian  of  Higbwaya 

Reports,  1909, 1910, 1911,  1912. 
State  Cconnuaaion  of  Higbwaya.    Bureau  of  Town  Highwajra 

Bulletin  1.    Practical  auggestiona  and  directiona  to  highway  offieiala 

relating  to  construction  and  improTemeot,  repair  and  maintenance  of 

town  higbwaya  and  bridges.    P.  D.  Lyon. 
State  Engineer  and  Surveyor 

Annual  report,  1899.    History  of  road  improvementa  during  year; 

arranged  by  roads. 

Annual  report,  1899.    Enffneer's  auggestiona  regarding  employment  of 

prison  labor  to  improre  public  highways  of  State. 

Annual  Reports,  1901,02.    Suggestions  regarding  improvement  of  vari- 

one  State  fiigbways  funded  by  means  of  issuing  State  bonds  bearing 

interest  and  to  be  redeemed  in  course  of  seventeen  years  from  iasue. 

Annual  reports,  1902,03.    Proceeding  of  third  and  fourth  annual  good 

roads  convention  of  board  of  supervisors  of  New  York  State  held  at 

Annual  reports,  1902,  03.    Compilation  of  laws  for  improvement  of 
public  hignways. 

Annual  reports,  1904,  1905,  1908,  1907,  1908. 
Bulletin  1.     Improvement  of  public  highways  [1899}. 
Bulletin  2.    Improvement  of  public  hiRhwaya  (IS99). 
Bulletin  3.    Improvement  of  public  hignways.  InstructionsforobtsJo- 
iuB  State  aid  in  the  unprovement  of  public  bigbwaya  (1901). 
Binietiu  4.    Issued  by  U.  9.  Department  of  AgHeulture  as  Public  Koads 
Inouiries  Bulletin  22. 

Bulletin  6.    Proceedings  of  fourth  annual  Bupervison'  highway  con- 
vention of  State  of  New  York  (1903). 

Bulletin  6.    Proceedings  of  fifth  annual  supervisors'  highway  eon  ven< 
tion  of  State  of  New  York  (im*). 

Bulletin  7.    Improvement,  repair  and  maintenance  of  public  highways 
(1904). 

Bulletin  8.    Comparison  of  progress  during  neriod  in  which  the  State 
aid  law  has  been  in  operation  tn  New  York  State  (1905). 
Bulletin  9.    Proceedings  of  the  sixth  annual  good  roads  convention  of 
the  board  of  supervisors  of  tbe  State  of  New  York  (1905). 
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Ballstin  10.    Road  Red  Book  (190S). 

Bulletin  11.    Comparison  of  progreea  dtuinB  the  period  in   wbioh  the 

State  aid  law  baa  been  in  operation  in  New  York  State  (1906). 

Bulletin  12.    Road  Red  Book  <ig06). 

Bulletine  13,  14,  15.    Compariaone  of  progfeaa  durinK  operation  of 

State  aid  law  (1007,  1908). 
Proceeding  fourth  to  tenth  semi-annual  conference  of  State  Highway 

CoauniBsion  and  Count j  Superintendente  of  Highways. 

Location  and  drainage  of  highways.    Extract  from  Bulletin  I. 

Erection  of  culverte  and  shortspan  bridges  (Directions  for).    Extract 

from  Bulletin  1. 
State  Library 

Lerislaturo,  Bulletins  16, 19-29,  31, 33, 35,  and  36.     1903  to  1908. 
State  Priaon  Commission 

Annual  report,  third,  1897.    Employment  of  eonvict  taborin  building 

and  improving  high  ways. 
State  Superintendent  of  Publfo  Tnetruetion 

Annual  report,  1900.    Good  roads  and  good  schools. 
State  Agriculture  Society 

Annual  report,  1896.    Oood  roads. 

Annual  report,  1807.    Necessity  for  State  aid  to  roads.    O.  D.  Domar. 
State  Museum 

Bulletin,  toI.  4,  no.  17.    Road  materials  and  road  building  in  New  YoA 

(1897). 
State  Senate 

Document  26  (1896),  rol.  S.  Report  of  special  committee  on  good  roada. 

Document  27  (1908),  vol.  6.  Memorial  regarding  constitutional  amend- 
ment to  enable  Stat«  to  maintain  commercial  eupremacy  by  deTelo);>- 

ment  of  main  highways  and  issue  of  bonds  to  aid  in  their  constructioD. 

Document  74  (1860),  vol.  2.  Report  of  secretary  of  State  regarding  num- 
ber and  length  of  plank  roads  of  State. 

North  CwollDa 

State  Geological  and  Economic  Surrey 

Bulletin  4.  Road  materials  and  road  construction  of  North  Carolina, 
1893.    J.  A.  Holmes  and  W.  Cain, 

Economic  Papers.    2 Some  recent  Road  Legislation  in  North  Caro- 
lina. 

5.  Highway  conunission 

Bulletin  1.  Reoent  road  legislation  in  North  Carolina. 
27.  Highway  work  in  North  Carolina,  1911. 
23.  Culverts  and  small  bridges  for  country  roads,  1912. 
30.  Proceedings  of  North  Carolina  Good  Roads  Association. 
32.  Public  Roads  are  Public  Necessities. 
Good  Roads  Circulars.    1  to  97,  1902-1914. 
Biennial  Reports,  1909,  1910,  1912. 

North  Dakota 

State  Agricultural  Experiment  Station 

Reports  for  1890.    Coal  and  wood  ashes  for  drive-waya  and  walks. 
State  Engineer 

Biennial  reporte,  Grst  to  sixth,  1913-14. 
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Ohl« 
8Ut«  Hii^wfty  DeparUn«Dt 

Annual  miortf  from  190S  to  1915. 

Bulletin  i.    Prelimin&ry  inatructioDi  uid  forma.    Sun  Eotuton. 

Bulletin  2.    Omatructios  of  flountry  roftds.    Sam  Houaton. 

Bulletin  8.    Maintonanee  of  oountrir  roada.    Sam  Houaton. 

Bulletin  4.    State  auperViaion  and  State  aid.    Sam  Houaton. 

Bulletin  5.    Convict  Ikbor  for  roftd  improvement.    Sam  Houaton. 

Bulletin  0.    Condition  and  eoat  of  country  roada  la  Ohio. 

Bulletin  7.    Reviaed  inatructiona  and  forma.    Sam  Houaton. 

Builetia  8.    Road  Ian  of  Ohio  (exhausted}. 

Bulletin  0,    Propoaed  amended  State  aid  law.    Sam  Houaton. 

Bulletin  10.    Road  lawa  of  Ohio.    Exhausted. 

Bulletin  II,  Highway  mapa  of  the  counties  of  Ohio  (exhausted). 

Bulletin  12.    Reportof  experiments todeterminethecomparative  value 

of  various  road  binding  materi^. 

Bulletin  13.    Supplemental  report  of  Nelson  Avenue  experimental  road 


ing  aid  in  conatruntion  and  maintenance  of  highways  (supply  eznauated 

but  a  revised  copy  in  handa  of  printer). 

Bulletin  15.    tJupplemental  report  No.  2  on  Nelson  Avenue  experimeata] 

road  and  supplemental  report  No.  1  on  experimental  road  u  Darke 

County, 

Bulletin  IB.    The  effect  of  wagon  roads. 

Bulletin  17.    Earth  roads. 

Bulletin  IS.    A  review  of  the  work  of  the  State  highway  deparbnent. 

Bulletin  19.    South  High  Street  experimental  road  (preliminary  issue). 

Bulletin  20.    InatructioDs  for  dragging  roads  and  road  dragging  laws. 

Bulletin  21.    Legislation  pertaining  to  the  conetraction.  improvement, 

maintenanca  and  repair  of  roada  and  bridges  by  the  State  highway 

department  and  an  act  providing  for  a  levy  and  deeignating  the  main 

market  roada. 

Bulletin  32.    Highway  compendium. 

Bulletin  33.    Names  and  numbers  of  inter-oounty  bisbwayB. 

Bulletin  31.    General  specifications  for  materials  (euaueted). 

Bulletin  26.    General  apeciflcAionB  for  materia  (revised). 

Bulletin  36.    How  to  get  State  aid. 

Bulletin  27.    Dust  prevention. 

Oklahoma 

State  Agricultural  Experiment  Station 

Bulletin  21,    Road  making  and  repairing.    18W. 

State  Geological  Survey 

Bulletin  2.    Prelimioary  report  on  rock  aspbiUt,  aapbaltic  petroleum, 
•nd  natural  gas  in  Oklahoma.    1911. 

Bulletin  7.    Preliminary  report  on  tbeclaya  and  claylnHuBtriea  of  Okla- 
homa.   1911. 

Bulletin  8.    Preliminary  report  on  the  road  materfada  and  road  condi- 
tions of  Oklahoma,    L.  C.  Snider.    1911. 

State  Department  of  Highwaya 

Bulletin  I.    Concrete  culverts  and  bridges. 
Bulletin  2.    Metal  culverts. 
Biennial  report,  1911, 1913. 
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OrsgoD 

State  Bighwky  EoKiiieer 

Fim  AnnuAl  Report.    1914, 
Bute  Agricultursl  Colleia.    Deputmant  of  QeolofT  uid  Hining  EnginHr- 

BiSi'le 
1911. 

Bulletin  3.    Highway  improTemeiit-~eulh  roada  and  aulTerta.    E.  F. 
Ayera. 
State  UniTeraity 

Bulletin,  ml.  10,  no.S,ConareteItoad8Ta.M«oadam,B.H.HoAlllater. 

Ptnnai'I'nuiia 

State  Highway  Department 

Annual  report  from  19H. 
Instruatione  to  employee  in  the  conetruotion  and  maintenance  of  highways. 
Penney Ivani a  Highway  News 

Bulletin  1.    Supervison  and  their  dutiee. 

Bulletin  2.    Standards. 

Bulletin  3.    Road  drainage. 

Bulletin  1.    Bridge  conatniction  and  maintenance. 

Bulletin  6.    Earth  road  location  and  construction. 

Bulletin  6.     Earth  road  maintenance. 

Bulletin  7.    Superviaore'  duties.  '' 

Bulletin  8.    Work  and  purpoee  of^bureau  of  township  highways. 
State  Department  of  Agriculture 

Bulletin   15.    Good  roads  for  Pennsylvatda,  1890. 

Bulletin  06.    Pennsylrania  road  statistics  by  townships.    JohnHamil- 

ton. 

Bulletin  00.    The  road  maUng  materials  of  Pennsylvania.    M.    C. 

Ihlsing. 

Bulleun  121.  Address  of  Hon.  J.  W.  Hunter,  State  highway  eoouais- 

sloner. 

Rhode  lalaod 
State  Commissioner  of  Highways 

Annual  raports,  1895-90,  to  1890-07. 
State  Board  of  Public  Roads 

Annual  reports  from  1002. 
State  Board  of  Agriculture 

Annual  Report,  1899.    Adrantages  of  State  aid  to  faimera.    W.  W. 

Armstrong. 
State  General  Assembly 

Report  of  the  joint  eommittea  to  examine  into  the  eondltlon  of  nadl 

and  public  highways  of  the  Bute,  1805. 

Soath  Carotin* 
State  Superintendent  of  Public  Works 

Report,  1882. 
State  Agricultural  Gxperlment  Station.    Clemson  Agricultural  College 

Bulletin  48.    BrMd  and  narrow  tires. 
Handbook  of  South  Carolina  issued  by  Department  of  Agriculture,  Com* 

marce  and  Immigration,  1908. 
Commissioner  of  Agriculture,  Commerce  and  Industries  Reports  for  the 

yean  of  1909,  1910,  1011,  1912,  1018  and  lOU. 

The  eoosomic  value  of  good  roads,  1010. 
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Bulletin.    Good  roadi — How  to  build  uid  maiatoin  them.    M.  Goode 
Homes,  C.K.,  University  of  South  Carolina,  January,  1913. 
Route  boolu,  5  vols.  1912. 
Washington  to  Atlanta  highway  route  book. 

Sooth  Dakota 


Report  of  State  highway  commiaaion  to  the  governor  for  1914. 
Tenaeaaee 


«  Agn< 
Bolleti 


BoUetin,  toI.  3,  no.  3, 1890.    Road  oonatruction. 


S.  Coal,  Ji^ta  and  aaphalt  rocks,  1902.' 

Utah 

State  Road  CommiBaion 

First  biennial  report,  1009-10. 

Second   bienmal  report^   1911-12. 

Road  laws  of  the  State,  I90Q. 

Road  and  hifrhway  laws,  1912. 

Third  biennial  report,  1913-14. 
State  Umveraity— State  School  of  Mines 

Bulletin  2.  Tests  of  macadam  rock. 

Bulletin  3.  Construction  and  maintenance  of  earth  roads. 

Bulletin  4.  Economical  design  of  reinforced  eonoret«. 
State  Engineer 

Fourth  biennial  report,  1903-04. 

Fifth  biennial  report,  1905-06. 

Sixth  biennial  report,  1907-08. 

Seventh  biennial  report,  1909-10. 

Eighth  biennis  report,  1911-12. 

Ninth  biennal  report,  1913-14. 

Vermont 
State  Highway  Commissioner 

Reports,  first  to  eighth;  1899-1900  to  1913-14. 
State  Board  of  Agricultur«  . 

Biennial  Report,  second,  1873-74.    Highways.    A.  B.  Halbert. 
State  Legislature— Senate 

Journal  1856.    Report  of  oommitt«e  on  roatk. 

Virginia 
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Stkts  Highway  CoioBUBUoiier 
Annual  Reports,  fint  to  mv< 
kt«  Board  of  Public  Worka 
Reports,  I8I6,  1818,  1819-30,  1833  to  1847,  1849  to  1856,  1860  to  1876. 

WaahinAton 

State  Highway  Departmant 

Bulletin  1.    Stat«  and  county  road  laws  by  legialature  o(  1007. 

Bulletin  2.    Report  to  Qorernor  of  Waahington  on  oonTict  labor  on 

8tat«  roadi. 

Bulletin    3.  State  aid  roada. 

Stat*  inveatigating  oomniittee,  highway  department.    Report  of  the 

boftrd  of  control  on  State  rock  orusbing  plaata;  working  conTiota  on 

State  roads  and  at  cruahing  planta. 

Biennial  reporta,  1906,  \V»,  1910,  1013. 
State  Aoriaultural  Ezperimeot  Station 

Bulletin  39, 1890.  Boad  improTement. 
State  Geological  Surrey 

Bulletin  2.  The  road  materials  of  Waahlngton. 

West  VlrftlaU 
State  Highway  Inspector 

Partial  report,  1008. 
State  Department  of  Public  Roada 

Biennial  Report,  first,  1000-10. 

Circular,  Beptembn',  1900.    Conatruetion  and  use  of  ai^t-log  drag, 

drenlar,  August,  1910. 

(Sreular,  September,  1910. 

Circular,  October,  1910. 

Bulletin  1.    Koad  draga,  their  conatruetion  and  uae.    H.  B.  Williama. 

Bulletin  2.    To  the  county  road  engineera. 

Bulletin  3.    Opinion  of  the  attorney  general  in  regard  to  the  road  and 

bridge  funds  at  Weat  Virginia. 

State  road  map,  1911. 

Bulletin    1.    Boad  law,  July,  1013. 

Bulletin    2.    Road  officiala,  February,  1014.  County  and  State. 

Bulletin   3.    Road  drags,  conatruetion  and  use. 

Bulletin    4.    Prison  labor. 

Bulletin   S.    Earth  and  aand  clay  roads. 

Bulletin    0.    Prosram  road  acbool,  1014. 

Bulletin    7.    Study  of  Weat  Virginia  aanda. 

Bulletin   8.    General  apecificatiooa  for  ateel  highwav  bridsea. 

Bulletin   9.    General  apeclfio&tions  for  concrete  highwav  bridRee. 

Bulletin  10.    General  specifications  for  substnicturea  hignway  bridges. 

Bulletin  11.    Testing  ot  road  materiala  and  laboratory  report. 

Bulletin  12.    Specifieationa  and  contract  for  highway  constructions. 

Bulletin  13.    Specifieationa  and  contract  (or  macadam  highway  con- 

atraotioni. 

Bulletin  14.    Specifications  and  contract  for  concrete  highway  con- 

atructiona. 

Bulletin  IS.    Specifications  and  contract  for  brick  highway  construc- 

tione. 

Bulletin  10.    Culverta  and  drains. 

Bulletin  17.    Rules  for  aurreyora  ai 

Bulletin  18.    Proceedings  road  acbool,  1014. 
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Bulletin  U-  f^nt  Annual  report  BtKte  rotd  buresu. 

Bulletin  20.  Program  ro&d  lefaool,  1916. 

CircaUr  1.    Sign  poeU. 

Ciroulu  2.    Rulee  tor  teeting  nuttari*). 

Circular  S.    Duties  county  (^eiala. 

Circular  i.    Suggeetiona  for  good  roada  days,  May  28.  29, 1014. 

Circular  Q.    Our  roads  and  reaouroes. 

Wlaconein 

State  OeoIoglaBl  and  Natural  History  Surrey 
Road  pamphlet,  1007. 

Bulletin  10  (Economic  Series  0).    Highway  eongtruotion.    1008. 
Bulletin  18  (Economic  Series  11}.    Rural  hlghwaysof  Wiseonsin.  W.  O. 

BotchUsi.  leoe. 

Road  Pamphlet  1.    Earth  roads.    A.  R.  Hirtt.    1007  and  1900. 

Road  Pamphlet  2.    Earth  road  drag.    A.  R.  Hirst. 

Road  Pamphlet  3.    Stone  and  gravel  roads.    A.  R.  Hirst. 

Road  Pamphlet  <■    CulverU  and  bridge*.    A.  R.  Hirst. 

Road  Pamphlet  S.    First  biennial  report  of  the  Highway  Division. 
State  Agricultural  Experiment  Station 

Report  for  1902.    Road  construction  in  Wisconsin. 

Report  for  1903.    Road  construction  and  maintenance. 

Bulletin  70, 1800.    Road  construction  and  maintenance. 
State  Highway  Commiastoo 

Bulletin  1.    The  new  State  and  highway  law,  chapter  337,  Laws  1911. 

Bulletin  2.     Instructions  to  county  highway  commissioners  and  fore- 
man for  building  State  aid  roada. 

Bulletins.    The  amended  SUte  bidiway  law,  chapter  888,  laws  1918. 

First  preliminary  biennial  report,  1912. 

BuUetm  4.    Revision  for  1014  work  of  Bulletin  3. 

Wyomlnft 
State  Engineer 

Biennial  reports,  second  to  twelfth;  1883-94  to  1913-U. 
Conm-essional  Joint  Conunittee  on  Federal  Aid  in  the  Construction  of  Post 

Roads 

Preliminary  report,  January  11, 1013. 

American  Hl^bwoy  Association 

Good  Roads  Year  Book  of  the  United  States,  1912, 1913,  1914  and  191&. 
Addreaeee,  Papers  and  Resolutions,  American  Road  Congress,  1911,  1913, 

1013  and  1014. 
Good  Roads  Year  Book,  lOlS,  11.00, 
Good  Roads  Year  Book,  1913,  Sl.DD. 
Good  Roads  Year  Book,  1014,  Sl.OO. 
Good  Roads  Year  Book,  1915,  11.00. 
Proceedings  of  First  American  Road  Congress,  SI.OO.     (Held  in  Richmond, 

Vireinia,    November  20-23,    1011.) 
Proceedings  of  Second  American  Road  Congress,  St.OO.     (Held  in  Atlantic 

City,  N.  J.,  September  30-October  6, 1912.) 
Proceeoings  of  the  Third  American  Road  Congress,  S1.(X).    (Held  in  Detroit, 

Michigan,  September  20-October  4,  1013.) 
Proceedings  of  the  Fourth  American  Road  Congress,  SI.OO.     (BtAd  in 

Atlanta,  Georgia,  November  9-14,  1014.) 
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Bulletin  1.  The  reUtion  of  the  oontrutor  to  the  public  offieiftl. 

Crasfl,  Mcretkry,  The  General  Contracton'  AjMOoi&tion. 
Bulletin  3.  Modem  methods  of  roul  surfu«  presorvation  by  bituninoui 

— pMBtionB.   ChaB.W.R«*  '- ' '  ' »'-^—  •'-- 

1 3.  Bond  iMuea  for  roftd 

r  of  the  Unit«d  fiUtee. 

Bultetin  4.  Good  roada  And  the  cost  of  living.    W.  W.  Pinley,  preaident, 

Bouthem  Railway  Company. 
Bulletin  S.  Earth,  Bond-cloy  and  similar  materials,  qualities  and  methods 

of  application.    W.  S.  Keller,  State  hi^way  engmeer  of  Alabama. 
Bulletin  6.  Street  paTsments:  their  selection,  core  and  mointenanc*.    By 

Geo.  W.  TUlson,  consulting  engineer  to  the  borou^  president,  Borough 

of  Brooklyn,  New  York  City. 
Bulletin  7.  RmuI  administration.    ^  Col.  W.  D.  Sohier,  chairman  of  the 

Massachusetts  State  Hi^way  Conuniasion. 
Bulletin  8.  The  labor  problem  in  road  construction.    By  P.  St.  J.  Wilson, 

State  highway  commissioner  of  Virginia. 
Bulletin  9.  Bond  isaues  for  rood  improvement.    By  8.  E.  Brodt,  member 

lilinoia  State  highway  department. 
Bulletin  10.  Systematicing  the  purchase  of  rood  materials  and  equipment. 

By  Henry  Q.  Shirley,  chief  engineer,  State  roods  commission  of  Mary- 
land. 
Bulletin  11.  Eidiway  accounting,  with  special  reference  to  maintenance. 

By  Halbert  P.  Gillette,  M.  Am.  Soc.  G.  E.,  chief  editor  of  "Engineering 

and  Contracting." 
Bulletin  12.  Unsurfaced  roads.    By  W.  S.  Kellsr,  Bute  highway  engineer  of 

Alabama. 
Bulletin  13.  The  protection  and  upkeep  of  road  equipment.    By  Daniel  J. 

Hauer,  construction  economist  ana  consulting  enalneer. 
Bulletin  14.  Waterway  structure*.    By  A.  R.  Hirst,  State  highway  engi- 
neer of  Wiaconein. 
illetinlS.  LMalauuL 

Bowman,  C.  E.,  iX.  B.,  New  York  Bar. 
Bultetin  16.  Treatment  of  worn  out  and  ravelled  macadam  surfaces. 

dresa  of  Col.  E.  A.  Stevens,  Stat«  highway  commissioner  of  New  Jersey. 
Bulletin  17.  The  selection  of  materials  for  macadam  road*.    By  Logan 

Waller  Pom,  director  U.  S.  Office  of  Public  Roads. 
Bulletin  18.  Concrete  roads.    By  Hon.  Frank  F.  Rogers,  State  highway 

commissioner  of  Michigan. 
Bulletin  19.  Bituminous  construction.    By  S.  D.  Foster,  chief  enpneer 

PVnnsylvania  State  highway  commission. 
Bulletin  20.  Educational  field  for  highway  departments. 

By  Dr.  Joseph  Hyde  Pratt,  State  geologist  of  North  Carolina. 
Bulletin  31.  Eiwneering  supervision  of  rood  construction. 

By  W.  S.  I^er,  State  highway  ei^neer  of  Alabama. 
Bulletin  22.  Rood  economics.    By  J.  E.  Pennybacker,  chief  of  rood  econom- 
ics, U.  S.  Offloe  of  Public  Roads. 
Bulletin  23.  State  control  of  road  work  aa  a  policy. 

By  A.  N.  Johnson,  chief  en^neer,  bureau  of  municipal  reaearefa,  New 

York  City. 
Bulletin  34.  Rtdits  of  way. 

By  Austin  B.  Fletcher,  State  highway  engineer  of  California. 
Bulletin  3S.  Drunage  struetures. 

By  W.  E.  Atkinson,  State  highway  engineer  of  Louisiana. 
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Bulletin  20.    Gradea  and  exaavKtion. 

B^  A.  D.  Willianu,  chief  engineer  Bt&te  roada  oominiaaion  of  W«at 

Vir^nis. 
Bulletin  27.    Light  traffic  roads. 

Bjr  B.  PerojT  Hooker,  State  auperintendent  of  hi^nraTB  of  New  Hanip* 

■lure. 


Bulletin  30.    Maintenance  of  earth  roads. 

Bjr  George  W.  Gooley,  State  hi^way  enpneer  of  Minneeota. 
Bulletin  31.    Maintenance  of  Burfaced  roadi. 

By  Col.  William  D.  Sohier,  chainnan,  Maasachuaetta  highway 
aion. 
Bulletin  32.    System  in  road  management. 

B^  Charlea  J.  Bennett,  Stat«  highway  commiaaioner  of  Coimeciicut. 
Bulletm  33.    Bituminous  macBdmn  by  the  cold  "'-""g  metlwd. 

By  Irving  W.  Patterson,  chief  engineer,  Rhode  uland  State  board  of 

public  roads. 
Bulletin  34.    Convict  labor. 

By  George  P.  Coleman,  State  highway  commisaioner  of  Vir^nia. 
^olR.—Airpublications  are  sent  free  to  members  of  the  association.    The 
annual  dues  for  membeiatup  an  $S.OO.  and  corar  a  period  of  twelve  month* 
from  date  of  payment.    Remittance  for  either  dues  or  publicaUons  should 
be  made  to  Jolm  Burke,  treasurer. 

Road  Periodicals 

The  Atneriean  City.    $2.00  per  year.    Monthly.    Published  by  The  CiTie 

Press,  93  Nassau  Street,  New  York  City. 
AimaUt  dw  Portl*  el  Chauueet.    4B  franca  a  year.    Bi-^nonthly.    Published 

by  Ecole  Nationale  des  Pouts  et  Chaussees,  28  Rue  des  Bainta-Perea, 

Paris,  France. 
fiaUar  Roadt.    11.00  per  year.    Monthly  Published  by  U.  B.  Publiahing 

House,  Jesse  Taylor,  Editor,  Dayton,  Ohio. 
The  Bulletin.    11.00  per  year.    Monthly.    Published  by  the  General  Con- 
tractors Association,  61  Chambers  Street,  New  York  City. 
Canadian  Sttfineer.    13.00  per  year.     WeeUy.     Published  by  Monetary 

Times  Pnating  Company,  Ltd.,  James  J.  Salmond,  Managing  Editor, 

Toronto,  Canada. 
Cmneta  and  Engineering  tfewe.    (2.00  per  year.    Monthly.    Published  by 

WilUam  Seafert,  Editor,  22  Fifth  Avenue,  Chicago,  Il]in<^. 
tnent  Br-     '"  — ■" '*- *'  ""     ■»--.>-i-     »t.i.i!_i._j 

byCe 

ininoi 
Cement  World.    $1.00  per  year.    Monthly.    PuUished  by  Cement  World 

Company,  211  Fifth  Avenue,  Cfaieago,  Utinoii. 
Conerete-Cement  Age.    11.50  per  year.    Monthly.    Published  by  Conoiete- 

Cement  Age  Publishii^  Compoiiy,  97  Fort  Street  West,  Detroit,  Michi- 
gan. 
Ccntraetor.    11.00  per  vear.    Bemi-monthly.    Published  by  E.  H.  Baum* 

partner,  842  Monaonock  Block,  Chicago,  Illinois. 
BngxnteringandCtmtraaing.  t2J)0  per  year.  Weekly.  Published  by  Myron 

C.  Clark  Publisfaiog  Company,  608  8.  Dearborn  Street,  Chieaco,  niinota. 
Bnginetrifu/  New*.    $6.00  per  year.    Weekly.    Published  by  £Aigineering 


n%i\ 


iblisMng  Company,  fiOfi  Pearl  Street,  New  York  (Sty. 
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Bnginttrittn  Rteord.    13.00  per  yettr.    Weekly.    Publuhed  by  MeOraw  Pub- 

liBhins  Company,  239  Wett  39th  Btreet,  New  York  City. 
Oood  Road*.    S2.00  per  year.    Weekly.    Publiabed  by  E.  L.  Powen  Com- 
pany, 160  NaMau  Street,  New  York  Qty, 
Kantat  Good  Roadt  AdvocaU.    50  centa  per  year.    Monthly.    Publiabed  by 

the  K&niaa  State  Good  Roads  Awociation. 
ttan^aeivrtrt  BMord     H.00  per  year.    Weekly.    Publiahed  by  Manufac- 

turen  Record  Publiohing  Company,  Baltimore,  Maryland. 
Michiaan  Roadt  and  ForesU.    Sl.OO  per  year.    Monthly.    Published  by  ths 

State  Review  Publishing  Company,  70  Lamed  Street  West,  Detroit, 

Michigan. 
Uimicipaf  Enginttrino.    12.00  per  year.    Monthly.    Publiahed  by  Music* 

ipal  Engineering  Company,  Charles  C.  Brown,  Editor,  Indianapolis, 

Indiana. 
Uvnidpai  Jovmal.     S3.00  per  year.    Weekly.    Published  by  Municipal 

Journal  and  En^eer,  Ino.,GOUDionSquare,  New  York  City. 
Pacific  Bvilder  and  Ejifpncer.    $6.00  per  year.    Weekly.    Publiihed  by  Ful- 
ler Publishing  Company,  Pacific  Building,  Seattle,  Washington. 
The  Road  Maker.    il.OO  per  year.    Monthly.    Joe  L.  Long,   Publisher, 

Des  Moines,  Iowa. 
Roek  Produeti.    Sl.OO  per  year.    Monthly,    Published  by  The  Francis 

PubliehinE  Company,  637  South  Dearborn  Street,  ChieaAO,  Illinois. 
Southern  Oooa  Road*.    Il.OO  per  year.    Monthly.    Publiahedby  Southern 

Oood  Roads  Publishing  Company,  Lexington,  North  Carolina. 
Tht  Svrvevor.    32  a.  per  year.    Weekly.    Publiahed  by  St.  Bride's  Press. 

Ltd.^  24  Bride  Lane,  Fleet-Street,  London,  £.  C,  England. 
ZtiUehnftfur  TYaniporlwisen  und  SlrostcnAau.    2i  marks  per  year.    Issued 

three  times  a  month.    Published  by  Julius  Englemaan,  Berlin  W.  8S. 

Lutsowatr.    07,  Owmany. 
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REFERENCE  LIST  OF  PAPERS,  ADDRESSES  AND 
MAGAZINE  ARTICLES  PUBLISHED  IN  1914 


PtAliihtd  by  the  American  Highway  Attoeiation 
Simplified  iyitenu  of  local  road  accouDtiDs-    By  Fred  W.  Buck,  deputy 

nighwity  commiMioner  of  New  York. 
Efficiency  lo  organiiatioa  and  purohawt.    By  Col.  E.  A.  Stevens,  State 

hi^way  commiMioner  of  New  Jerwy. 
Educational  field  for  highway  departments.    By  Dr.  Joaeph  Hyde  Prstt, 

State  goologiHt  of  North  Cwoliiia. 
Engine^rinft  superriAion  of  road  oonitniction.    By  W.  S.  Keller,  State  hi^- 

way  ongineeT  of  Alabama. 
Road  eoonomivB.    By  J.  £.  Fennybacker,  chief  of  road  econoroics,  United 

States  Office  of  Public  RowIb. 
State  control  of  road  work  as  a  policy.    By  A.  N.  Johnaon,  bureau  of  muoieipai 

research,  New  York  Citv. 
Rillhta  of  way.    B>  Auiitin  f).  Fletcher,  State  bigbway  engineer  of  California. 


Griuloe   f 

commieeion  of  Weal  Viriinia. 
Light  traflic  roads.    By  S.  Percy  Hooker,  Stato  superiotondent  of  highwayi 

of  New  Hampshire. 
Selecting  the  roads  to  be  improved.    By  Fairfax  HanisoD,  president,  Southern 

Railwav  Coninany,  president,  American  Highway  Association. 
Heavy  traffic  roaas.    Bv  Henry  G.  Shirley,  chief  engineer  State  roads  com- 

miseion  of  Maryland. 
Msintenance  of  earth  roads.    By  Col.  Wm.  D.  Sohier,  chairman,  Maasaehuaetta 

highway  commission. 
SyBtcm  of  road  management.    By  C.  J,  Bennett,  State  highway  commissi onar 

of  Connecticut. 
Bituminous  macadam  bv  the  cold  minng  method.    By  Irving  W.  Pateraon, 

chief  nngineer,  Rhode  Island  Htato  board  of  public  roads. 
Convict   tabor.    By  George    P.  Coleman,  State  highway    commiasionar  of 

Virginia. 

Magazine  ArtlclM' 

Frou  "BitTTin  Roads" 

Januorv,  tili 

Building  for  the  road  builder.    By  J.  J.  Staley.    P.  7. 

Relationship  ot  the  colleges  and  universities  to  the  f^ood  roads  movement. 

By  Edward  K.  Graham.    P.  fl. 
The  attitude  of  the  grange  towards  the  present  good  rosds  movement.    By 

H.  J.  Walters.    P.  U. 
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ion.    Bt  John  Stone  Alien.    Pp.  !7-U. 
temporary  construction.    By  F.  Kirby  Haskoll. 


P.  23. 
StKtuH  And  duties  of  the  rosd  ongiQeeTB.    By  Joseph  Hj^de  Pratt.    P.  28. 

Febrvam,  19U 

Modem  higbnnj'   construction,   methods   and   equipment.    By  George  D. 

Steele.    Pp.  »-10, 
Details  of  arranKementfl  and  organiiation  for  the  use  of  convict  labor  in  road 

construction.    By  Joseph  Hvde  Pratt.    Pp.  12-14. 
Cold  laid  asphalt  pavement.    By  T.  Hugh  Doorman.    Pp.  3^-30. 
□..k.i.- !...._  r —  1 — I —  -• —  ^p  Toad  building  in  the  south.    By  Thos.  F. 

Mnreh,  1014 

What  is  the  best  road.    By  S.  Percy  Hooker,    Pp.  3^. 
National  yrogreaa  in  scientific  highwav  construction.    By  Stanley  B.  Batea. 

P.O. 
Good  road  building  in  Mississippi.    By  J.  M.  McBenth.    P.  7. 
Types  of  road  crusts  or  pavements  suitable  for  use  in  Southern  States.    By 

Major  W.  W.  Crosby.    Pp.  9-11, 
Modem  hiehway  coostniction,  maintenance  and  equipment.   (Earth  Roads). 

By  George  D.  Steele.    Pp.  15-22. 
The  ShackleSrd  bill.    Pp.  24-26. 
The  Lincoln  highway.    By  Frank  D.  Lyon.    P.  20. 

April,  mi 
Gravel  and  its  u 

The  concrete  road.    By  C.  W.  Boynton.    P.  fl. 
Brick  road  construction.    P.  7-8. 

Corrugated  iron  culverts.    By  Walter  Graham.    P.  13. 
Modem  highway  construction,  maintenance  and  equipment.    By  George  D. 

Steele.    Pp.  lft'23, 
Natonal  conference  on  concrete  road  construction.    Pp.  24-26. 
How  good  roads  affect  the  rural  women.    By  Mrs.  Culmore,    Pp-  31-32. 

Maj/,  IBU 
The  value  of  cost  data  in  bij^wny  engjoeering.    By  W.  W.  Crosby.    Pp.  8-4. 
Modem  highway  conatruction,  maintenance  and  equipment.    By    George 

D.  Steele.    Pp- 1727. 
The  Old  National  Pike  through  Ohio.    I^.  3»-40. 

/UM,  IBH 

Special  problems  in  the  New  Endnnd  States.    By  D.  H.  Winslow.    Pp.  3-4. 

The  highways  of  Panama.    By  H.  W.  Durham.    Pp.  5-8. 

Hoads  in  Anions  and  the  "Electric  City"  Phoenix.    By  Hary  Welch.    Pp. 

ition,  mainte 
Pp.  22-26. 

Jidv,  IBH 
Modem  bituminous  surfaces  and  pavements.    I^.  3-4, 
Reinforced  concrete  pavements  and  roads.    By  Frank  C.  Perkins.    Pp.  6-6. 
Modem  road  cotutruction  in  the  U.  3.  and  England.    P.  7. 
Convict  road  work  in  North  Carolina.    By  N.  Buokner.    Pp.  11-13- 
Modem  highway  construction,  maintenance  and  equipment.     (Gravel  roads). 
By  George  D.  Steele.    Pp.  20-33. 
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Avgiul,  1814 
BituminouB  pftving  in  WMhuwton,  D.  C.    By  George  D.  Steele.    Pp.  5-6. 
Seventeentli  Anooal  Meetini  of  the  American  SoeietT  for  Teating  Mxteriala. 

Pp.  18-19. 
Modem  metboda  -n.  fri^tfui  eiron.    By  Edward  J.  Wlulen.    Pp.  22-23. 

Seplembtr,  mi 
The  relation  between  the  melting  point  uid  the  viscotity  of  rofined  taia.    By 

Philip  D.  eh»rple«.    Pp.  0-10. 
Methods  of  oonatructing  broken  itone  rornds  on  wnd.    By  W.  R.  Fumington. 

Pp.12. 
The  Cumberluid  road.    Pp.  14-15. 
Convict  labor  and  convict  camps  on  State  road  work  in  New  Jeisey.    By 

George  D.  Steele.    Pp.  23-25. 

October,  mi 


NoBtmber,  IBI4 
New  specificationa  and  standards  of  the  Maine  Highway 
Geo.  D.  Steele.    F^.  3-7. 


DeetjnbtT,  1914 

Raising  the  standard  of  highway  bridge  design.    By  Geo.  D.  Steele.    Pp.  3-3. 

Truck  and  trailers  in  road  building  test.    By  Henry  Farrington.    Pp.  S-8. 

Day  labor  vs.  contract  system  of  road  building.    Pp.  S-10. 

Should  the  mixer  or  the  concrete  be  specified?    Pp.  19-21. 

Mew  specifications  for  broken  stone  roads  with  bituminous  surface,  and  bitu- 
minous macadam  pavement.    Pp.  22-23. 

Detailed  construction  method  and  coets  of  a  long  section  of  concrete  highway 
in  California.    By  Geo.  D.  Steele.    Pp.  26-27. 

Fboh  "Canadian  ENaiNxcK" 

January  1,  1914 

Practicable  measures  for  civic  beautification.    By   Fred  L.   Mscpberaon. 

Pp.  104-106. 
Construction  and  maintenance  of  roads  with  referencs  to  methods  practised 

in  Scotland.    By  Robert  C.  Muir,  C.E.    Pp.  108-109. 
Specifications  and  methods  of  tests  for  concrete  materials.    Pp.  119-121- 
Water  in  macadam  construction.    By  W.  G.  Feamsides,  M.A.,  F.G.S.    Pp. 
124-128. 

JamuiTy  8,  1014 
Factors  governing  the  selection  of  a  road  surface  or  pavement.    By  L.  R. 

GrabiU.    Pp.  140-143. 
The  selection  of  a  road  surface.    By  W.  A.  McLean.    Pp.  143-144. 

January  19, 19H 
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tspliftlta.    B: 
Bj  Tboe.  White.    Pp.  397-296. 
Fi^ruary  It,  ISU 
Tho  BievinK  of  cement.    Pp.  30S-310. 

February  19,  1814 


February  Me,  1914 
Plut,  lughway  and  laboratoiy  inspection  of  bituminous  tuftteriftU.    By 
FranciBP.  Smith,  Ph.B.    Pp.  368-374. 

March  It.  1914 
Pavement  vork  in  St.  John,  N.B.  Pp.  43S-437. 
PenneaitilitT  of  concrete.    Pp.  440. 

A  method  of  determininx  the  area  of  crose-eeotions.    Pp.  447-44S. 
Beinforced-concrete  hi^way  bridges  and  culverta.    Pp.  462-464. 

March,  19.  1914 
Effect  of  tar  on  road  surfaces  upon  fish  and  plant  life.    Pp.  477-478. 
Contraction  and  expansion  of  concrete  roads.    Pp.  480-482. 

March  te,  1914 
History  of  the  construction  of  broken  stone  roads.    By  R.  L.  Morrison.    Pp. 

513-516. 
Economy  in  highway  construction.    Pp.  523. 

April  t,  1914 
Management  engineering  applied  to  a  highway  contractor's  orgoniiation. 

By  Henry  B.  Drowne.    Pp.  532-533. 
Engineering  among  other  professions.    By  J.  L.  G.  Stuarts,  B.A.Sc.    Pp. 

542-543. 
Forme  of  concrete  work.    P.  546. 

A-pril  9, 1914 


April  18,  1914 
ti.  603-404. 
P.  616. 


r.  S.    P.  639. 
April  SO,  1914 
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IHajl  7,  latJ, 
Smno  Urge  eonerate  bridgM.    B7  L.  S.  Bniner,  A.  M.,  Cu.  8m.  C.  E.     Pp. 

Hay  H,  1»U 
The  road  movrawat  in  British  Columbia.    P.  723. 
BoMJ  building  Aoonomioa.    By  Resinftld  Trautachold.    Pp.  724-738. 
The  highwAjr  eitafttion  in  Ontario.    Pp.  739-742. 

May  tl,  IBH 

Earth  road  eonetnictioa.    Pp.  759-780. 

Economy  in  road  building.   Tp.  76G-766. 

Some  facts  on  reinforced  coacrete.    Pp.  707-769. 

Road  maintenance  system*  and  methods.    By  M.  O.  Eldridge.    Pp.  771-772. 

Concrete  materials.    By  R.  O.  Wynne-Roberta.    Pp.  774-776. 


Important  principles  of  bridge  design.    By  C.  E.  Fowler.    Pp.  781-782. 

Cost  keeping  in  oounty  road  vork.    By  R.  P.  Boyd.    P.  795. 

Technical  training  for  highway  engineers.    By  A.  T.  Lang.    Pp.  799-7S0. 

Juns  i,  1914 
Points  worth  noting  in  connection  with  road  improvement.    By  Major  W.W. 

Crosby.    Pp.  821-823. 
Highway  legislation.    By  W.  A.  McLean.    Pp.  828-828. 
Corrosion-resisting  qualities  of  modem  mild  steel  vs.  old  time  iron.    By 

A.  T.  Entlow.    Pp.  833-83S. 
Relation  of  the  technical  press  to  the  good  roads  movement.    By  Hyndmao 

Irwin,  B.A.SC.    Pp.  830^40. 

JuM  It,  tan 
Proportioning  of  concrete-    P.  S49. 
Modem  bituminous  surfaces  and  bituminouspavenients.    ByA.  H.  Blanohud. 

Pp.  861-863. 
Factors  in  road  economy.    By  Will  P.  Blair.    Pp.  886-867. 


Motor  bus  traffic.  Pp.  916-016. 
Points  in  road  design.  P.  917. 
The  French  system  of  road  maintenance.    Pp.  921-024. 

July  t,  mi 
Laying  out  side  hill  roads.    By  A.  C.  Gardner.    Pp.  108-100. 
Town  planning.    Pp.  100-112. 

Steam  tractor  vs.  team  labor  in  the  haulage  of  road  material.    By  W.  L. 
Gibson.    Pp.  118-119. 

July  6.  tan 

Some  practical  points  on  modem  road-work.    By  W.  H.  Maxwell.    Pp.  144- 
Summary  of  tests  of  bond  between  concrete  and  steel.    Pp.  IW-m. 
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July  «3,  IBU 


Modem  methodt  of  stftdia  surveying.    By  J.  A.  Mudon&ld.    Pp.  244-246. 


The  trunini  of  the  hiKhwftT  engiiieer  of  the  future.    By  H.Percy  Boulnoie, 

M.  Init.  C.E.    P.  208. 
An  inTeatintioii  of  ooans  ftggregfttea  for  oonorate.    By  CLoyd  M.  Chftpmaa. 

P.  221. 
ExaminatEoDi  of  oonorete  failures  for  theb  detemioing  oausea.    By  R.  S. 

Oreeamui.    Pp.  324-226. 

Jviv  SO,  ton 

Suburb«n,  iDterurbftn  and  rurei  roads.  Pp.  241-244. 
Modem  methods  of  stadia  sui — '""  ""  '  '  " 
Propoeed  Btaodard  road  terms. 

AvQiMl  e,  IBU 
Cost  of  hauling  with  tractor  outfits.    P.  286. 
Grouting  and  penetrating  methods  of  ro»d  surfaees.    By  George  Green, 

M.  Inst,  C.E.    Pp.  267-289. 
The  prevention  of  the  suborust  movement  in  roads.    P.  284. 
Experiments  with  road  materials.    P.  28S. 

Avgxul  18,  1B14 
Cost  of  good  roads  in  U.  S.    P.  316. 

Avgvtt  to,  ton 
„.   .    1.    Pp.33&-340. 
Q  cement  and  concrete.    Pp.  347-34S. 

Stptember  3,  l»U 
Petrograpfaic  range  of  road-building  materials.    Pp.  393-^(96. 

Sevlmber  14,  1914 
Gutter  construction  for  streets  and  roads.    By  T.  H.  Boorman,  C.E.   Pp.  471- 
472. 

October  1,  1014 
Road  oil  specifications  and  tests.    By  Clarence  B.  Osborne.    P.  fi04. 

October  li,  1914 
Width  of  roads  from  the  point  of  view  of  economy.    P.  664. 
Hie  relative  value  of  different  paving  materiijs.    Pp.  576-S77. 

Faoii  "Esaimmma  and  CoNTBAcnMo" 

January  7,  1914 

Methods  and  coats  of  maintaining  cement  concrete  roads  with  bituminous 

surfaces.    By  Herbert  C,  Poors.    Pp.  17-18. 
Method  and  cost  of  transplanting  street  and  boulevard  trees,  Paris,  France. 
P.  18. 

January,  14,1914 
Methods  and  costs  of  oonstruoting  the  Byberry  and  Bensalem  Service  Test 

Road,  Philadelphia,  Pa.    Pp.  Ss-W. 
A  new  gasoline  tractor  with  dust  proof  running  parte.    P.  91. 
Mud  ahell  road  construction  in  Oidveston  County,  Texas.    P.  31. 
Road  rollers,  crushers,  scrapers,  wagons,  plows,  etc.    P.  81. 
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Jmwry  >l.  mi 
Hu  the  last  word  been  aud  about  water  bound  macadamT    P.  U. 
Concrete  tile  floor  coDstruation  for  a  reinforced  concrete  hi^way  vikduet. 

P.  106. 
ReaultBof  teats  of  a  40-foot  reinforced  concrete  higbwajr  bridge.    Pp.  100-112. 
Methods  and  costs  of  oonstructing  on  experimental  clay  macadam  road  ut 

Pomeroy,  Washington.    By  J.  E.  Tupper.    Pp.  119-131. 
January  28,  16H 
Some  principles  pertaining  to  the  adminiatration  and  finaacingof  highway 

construction  and  aiaint«nance.    Pp.  124-125. 
A  suggested  program  of  national  highway  legielation  and  plans  for  the  eco- 
nomical expenditure  of  federal  funds  for  highway  improvement.    P.  125. 
Methods  and  coet  of  oooatructing  a  petrolithio  pavement  in  Cudahy  City, 

California.    By  C.  0.  Varcoe.    Pp.  120-129. 
A  three  million  dollar  county  highway  ayatem,  Washington.    Pp.  39-37. 

Febrvary  4,  19H 
Methoda  of  oonatrueting  wood  block  pavements  in  European  cities;  and  a 

comparison  of  wood  paving  in  European  countries  and  the  United  States. 

Pp.  152-163. 
Some  road  crusts  of  low  constructiiHi  cost  suitable  for  roads  in  soutbem 

BUtes.    Pp.  153-154. 
ansporthiK  pipe  line  ma' 

Bthods  and  costs  of  com.  _„     „.     _       

Method  and  coat  of  constructing  a  bnck-cinder  road  in  MiaaiBsippi.    P.  155. 
Concrete  pavement  oonalruotion  at  Sioux  City,  Iowa.    P.  42. 
A  46.2.)niie  highway  improvement  in  Minnesota.    P.  43. 

Ftbruary  U,  1914 
Volume  and  coet  of  water  requited  for  concrete  road  construction,    P.  179. 
Stresses  in  concrete  roads  and  required  thicknesa  of  slabs.    P.  179. 
Method  and  cost  of  constructing  concrete  road  with  bituminous  weSLring 

suriace  in  California.    By  C.  L.  IWtestraw.    Fp.  180-186. 
Approximate  stresses  produced  by  a  concentrated  load  on  a  continuous  slab 

supported  on  eartti  or  other  yielding  foundation.    By  J.  W.  Pearl.    Pp. 

186-188. 
Method  and  cost  of  construotins  a  concrete  road  with  concrete  line  polee  and 

concrete  fence.  La  Salle,  Ilunois.    Pp.  18S-1S9. 
Some  notes  on  cost  of  loading  motor  trucks  with  ground  storaae  pilea.    By 

H.  D.  Pratt.     P.  206. 
Highway  construction  in  Ariaona.    P.  40. 
State  highway  construction  in  California.    P.  41. 

February  18,  1914 
Cost  of  oonstructing  a  concrete  pavement  surfaced  with  aspholtic  oil  and 

stone  screenings  for  Huntington  Drive,  Alhambra,  Gal.    Pp.  20S-200. 
Some  service  recoras  of  bituminous  wearing  surfaces  on  concrete  pavement. 

Pp.  209-210. 
Concrete  road  construction — A  symposium  from  committee  reports  to  the 

National  Conference  on  Concrete  Road  Building.    Pp.  210-213. 
A  1300,000  highway  improvement  contract,  Louisiana.    P.  40. 

Pebruof  y  25,  1914 
The  teohnieal  results  of  the  oonfereUoe  in  concrete  road  buildios.    P.  235. 
Concrete  bridges;  relative  advantages  of  different  types.    Pp.  235-388. 
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InveBtigation  of  the  caubsb  of  exp&naion  uid  contrsction  of  concrete  in  con- 
crete ro&ds  with  reference  to  the  prevention  of  oracks.    Pp.  257-262. 
County  highway  improvement  in  Washington.    F.  38. 

March  A,  ion 
Results  of  experimentfl  to  detennioe  the  effect  of  electrolysis  in  reinforced 

concrete,  possibilities  of  trouble  in  actual  structures  and  some  effectiva 

protective  measures.    Pp.  286-274. 
Portable  railway  for  hauling  materials  for  road  construction.    P.  288. 
Construction  of  the  crackleas  concrete  pavement.    By  8,  T.  Moroe.    P.  288. 
Methods  and  cost  of  constructing  a  bituminous  macadam  road  across  lava 

flows  on  the  Island  of  Hawaii.    By  M.  J.  Adams.    I^.  289-290. 
Methods  and  costs  of  constructing  a  shell  road  at  the  U.  8.  Naval  Academy, 

Annapolis,  Md.    P.  290. 
Method  and  cost  of  construction  7200  feet  of  water  bound  and  9100  feet  of 

bituminous  shell  road.    P.  290. 
Brick  roads  without  permanent  curbs  or  edging.    P.  290. 

March  11,  I9S4 

Comparative  operating  coats  of  steam  shovels  and  electric  shovels.    Pp.  203- 

294. 
Some  specifications  for  reinforced  concrete  highway  bridges  and  eulverta 

Methods  and  apparatus  for  determining  effect  of  climate  on  road  surfaces, 

Scotch  experimental  roads.  Pp.  315-317, 
A  plea  for  road  transportation  data.  P.  317. 
Method  of  constructing  a  street  pavement  with  flat  laid  vertical  fiber  brick. 

By  H.  W.  Kibbey.    P.  318. 

March  18,  lOli 
An  instructive  study  of  sand  clay  road  materiab,    P.  i 


March  tS,  16U 

Water-proofing  of  masonry  and  bridge  floors.    Pp.  350-354. 

The  economics  of  macadam  versus  earth  road  conatniction.  By  J.  E.  Tupper. 
Pp.  370-372. 

History  of  bituminous  concrete  pavement  in  which  broken  stone  or  gravel 
is  used.    Pp.  372-374. 

Method  and  cost  of  constructing  top  soil  roads  in  Virginia.  By  A.  H.  Petti- 
grew.    P.  374. 

Corporate  owned  highway  for  motor  truck  operation.    P.  40. 

Method  of  cost  of  constructing  slag  roads  near  Pasagoula,  Miss.    By  Charles 

E.  Chidsoy.    Pp.  389-390. 
Soil  porosity  and  the  distance  between  drainage  channels.    By  Lonis  Schmeer. 

Pp.  398-399. 
Statistics  of  pavement  construation  in  1913  in  U.  S.  and  Canada.    Pp.  39-49. 

April  8,  IBH 
Methods  and  costs  of  constructing  gravel  and  aand-clay  roads  in  Perry  County, 

Alabama.    By  Geo.  C.  Scales.    P.  424. 
The  value  of  "Road  Days"  as  a  method  of  road  improvement.    P.  425. 
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April  IS,  ion 
Squipment  wid  methods  for  m»iii>»i«;wj  bituminous  surf um  uid  bituminoua 
psvements.    Pp.  444-MB. 

April  U,  1914 
Should  Bome  fsilurea  of  bituminous  msckdam  built  by  the  penetration  niethod 
a»UM  its  sbAudomentT    Pp.  450-460. 


April  ao,  1914 
Methods  of  makinE  reoomuussaaoe  surTBys  for  trunk  line  highways  in  Michi- 

Ksn.    Pp.4a&-4S9.  ■   ' 

Summuy  of  street  traffic  conditions  in  a  number  of  large  cities.    Pp.  480-Wl. 
Some  reasons  for  failure  of  oertain  types  of  bituminous  surfaces.    P.  491. 

tfav  '>  1914 
Oovemor  Glynn's  suggestion  that  eonviots  make  paving  briok:  and  stnoe 

erroneous  inferences  ss  to  cost  of  macadam  maintenance.    P.  6t6. 
Resultsof  tests  to  determine  theactionof  sea  water  on  concrete.    Pp.  SIS-520. 
Proposed  system  of  cost  accounting  for  the  highway  department  of  Los  Anoe- 

los  County,  Cal.    Pn.  638-640. 
Rate  of  wear  and  strengtli  of  granite  paving  blocks.    P.  540. 

tfav  IS,  1914 
Organisation  for  and  methods  and  costs  of  construoting  concrete  roads  in 

Milwaukee  Countjr,  Wis.,  in  1913.    Pp.  SSl-SSS. 
A  method  of  determimng  time  of  performance  of  work  with  special  application 

to  grading.    Pp.  666-657. 

Afay  10,  1914 
Notes  on  surrey  practice  at  Storm  Lake,  la.,  with  s 
balancing  earthwork  from  profile.    By  H.  L.  Broi 
Curves  on  brick  roads:  euper-«levation.    Pp.  600-697. 
Macadam  road  construction  without  the  use  of  a  heavy  roller.    P.  608. 

May  ft,  1914 
The  testing  of  aggreate  in  concrete  road  oonstruotion.    P.  609. 
Some  data  on  the  use  and  properties  of  cinder  concrete  floors.    P.  600. 
Reeulte  of  tests  to  determine  the  mortar-making  qualities  and  eharacteiia- 

tics  of  Illinois  sands.    P.  608. 
Rating  table  for  excavation  with  pick  and  shovel.     By  L.  K.  Shennaa. 

P.  616. 
Tables  of  estimating  grading  quantities  on  revaluation.    By  M.  H.  Brinkley. 

Pp.  617-620. 
Proportioning  erarel  concrete:  quantity  and  cost  curves.    Pp.  S21-628. 
Methods  of  making  field  tests  of  saod-clay  mixtures.    P.  626. 

June  S,  1014 
The  economic  handling  of  earth  by  wheel  and  fresno  scrapen.    By  Ricfaaid 

T.  Dana.    Pp.  629-637. 
Methods  of  making  sieve  analyees  of  graveb.    P.  621. 
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JuM  to,  ton 
MeUiods  Mid  costi  of  laying  a  vitrified  block  pftvemeot  in  Port  Worth,  Teua- 

By  E.  W.  Robinson.    Pp.  676-W8. 
Asphalt  and  bituminous  concrete  pavements  in  Wuhtngton,  D.  C.    P.  678. 
Equipment  used  in  constructing  12  mites  of  concrete  roads  in  8  months.    Pp. 

680^2. 

JufM  17,  mi 
Goat  of  operating  motor  trucks  in  road  maintenance  with  methods  of  upkeep. 

Pp.  702-704. 
Costs  of  roads  constructed  under  the  supervision  of  the  Michigan  Highway 

Commission.    By  K.  I.  Saw^r.    Pp.  704-706. 
Methods  and  cost  of  constructing  a  bituminous  gravel  concrete  surface. 

Pp.  705-707. 
Construction  plant-machinee,  devices  and  materials.    P.  707. 
A  flexible  mecnanioal  distributor  for  bituminous  materia.    P.  707. 
A  portable  sand  and  gravel  washer  for  contractor's  use.    P.  70Q. 
State  aid  highway  construction  in  Illinois.    P.  39. 

jvM  $i,  an 

Bond  between  concrete  and  steel.    P.  711. 

The  cost  of  building  roads  with  convict  labor.    P.  711. 

A  sununary  of  tiie  results  of  a  series  of  testa  to  determine  the  bond  between 

concrete  and  steel.    P.  716. 
A  cost  accounting  system  for  contract,  convict  and  hired  labor  forces  used  in 

Alabama.    By  R.  P.  Boyd.    Pp.  734-736. 
Statistics  and  methods  of  financing  repaying.    P.  736. 


Methods  and  coat  of  constructing  tamped  earth  base  btttuninoue  macadam 

pavements  in  Southern  California.    By  Allen  Hoar.    Pp.  13-14. 
An  analysis  of  worn  out  and  ravelled  macadam  surfaces  witn  suggestions  aa 


Pp.  14-16. 

A  spike  tooth  harrow  for  use  in  gravel  road  construction.    Pp.  16-lft. 

July  «,  lOU 
Reform  in  making  river  and  harbor  appropriaUons.    P.  26. 
The  use  of  theAbney  hand  level  in  highway  location.    By  T.  F.  Hiokerson. 

P.  44. 
Cost  of  steam  tractor  hauling  in  Scotland.    F.  4S. 

/ulv  f^>  iBH 
Dust  prevention  methods  on  District  of  Columbia  auburban  roads.    P.  69. 

Jvtv  M,  18H 
Bituminous  surf ooes  for  county  roads:  pennanenoe  and  desirability.    P.  96. 

July  a9,  lau 
Conatrnetion  and  maintenance  of  sand-clay  roads  in  Georgia— methods  and 

eost.    By  John  C.  Kooh.    P.  107. 
Sand-elay  road  construction  in  the  Southern  States.    P.  97. 
New  ^rpes  of  country  road  surfaces  and  the  bad  weather  factor.    Pp.  97-96. 

Augmi  S.  JS14 
Methods  and  cost  of  road  maintenance  in  San  Joaquin  County,  California. 
By  W.  B.  Hogan.    I^.il22-129. 
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Aagutt  It,  ia}4 
A  gaoeral  puipow  guoline  tractor.    P.  167. 

l^e  selection  of  uphaltic  materials  far  road  conatniction.    P.  161. 
ConBtruction  methods  and  coata  and  aervice  records  for  concrete  roads  in 

Ohio.    P.  160. 
Making  cute  in  pavements  having  a  concrete  baM  by  means  of  a  hammer 

dnll.    P.  leo. 
Width  and  arrangement  ol  reiidential  streeta  in  annall  English  town.    P.  1S8. 
The  uae  and  abuse  of  road  atandards.    P.  146. 

Augvat  19,  19H 
Organiiation  and  standarda  of  the  Pennaylvania  State  Highwajr  Depart- 
ment.   Pp.  186-108. 

A-uffwl »,  m4 
Federal  post  road  conatniction.    P.  36. 
The  conatruction  of  gravel  roada  in  Iowa.    P.  217. 
The  relation  of  farm  produce  hauling  to  permanent  road  improvement.     Pp. 

215-217. 
The  conatruction  and  use  of  the  wooden  road  drag.    P.  213. 
Bridge  cost  record  used  by  the  Illinois  highway  commission.    Pp.  200-202. 
The  acdvage  of  road  hauling  machinery.    P.  106. 

SepUnAer  t,  19H 
Concrete  base  construction  on  California  State  highways.    P.  23S. 

StpUvAw  9, 19H 
Some  practical  notes  on  the  design  and  conatruction  of  bituminoua  aurfaced 

roada  in  England.    Pp.  258-360. 
Economic  factors  involved  in  road  construction  in  strictly  rural  sections. 
Pp.  265-268. 

StpUmber  16,  19H 
Recent  specifications    and    standards  of  the  Maine  highway  commismon. 
Pp.  276-281. 

September  »S,  1»H 
Methods  and  cost  of  gravel  road  construction  in  a  road  improvement  district 

in  Lowndes  County.  Missisaippi.    Pp.  301-302. 
Methods  and  cost  of  roao  and  trail  construction  in  Alaska.  II.    Pp.  30Z-3M. 
The  Begresation  and  analysia  of  local  traffic:  A  neglected  factor  in  traffie 
recording  on  country  roads.    Pp.  283-284. 

September  SO,  19U 
A  metal  apra^ng  process  of  protecting  metal  against  corrosion.    Pp.  326-827. 
English  specifications  for  a  bituminous  concrete  mixing  plant  and  details 
of  the  acceptance  test.    Pp.  325-326. 

October  7,  1914 


Resurfacing  old  macadam  with  bituminous  concrete  in  Chicago.    Pp.  357-358. 
The  resurfacing  of  worn  or  obsolete  macadam  pavements  on  country  roads. 
Pp.  361-352. 
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October  88, 19U 


The  effect  of  leakiDg  illumtDating  gu  on  bituminous  pavementB,    P.  405. 
The  orgaoiifttion  and  Btandards  of  the  Wiaconsin  higtiwity  oommiBBion.    Pp. 
3SS-40S. 

NonmibtT  A,  tBH 


Nopember  11, 1914 
Constraotion  and  maintenance  details  of  eonerete  road  work  in  Wayne  County, 

Michigan,  in  1914.    Pp.  467-462. 
The  traffic  limita  of  pavementfl  uaed  on  country  roads.    P.  44S- 

November  91,  ISU 
A  concrete  mixer  and  atomiier.  Pp.  509-510. 
Organliation  tor  and  methods  ana  cost  of  State  aid  road  construction  in 

Alabama.    Pp.  £04-609. 
Bituminous  nomenclature.    Pp.  491-492. 

Dteemb«r  t,  lOIi 

Unit  costs  of  bituminous  carpet  treatment  and  bituminous  macadam  by  the 
penetration  method  on  two  roads  in  Illinois.    P.  624. 

Rood  ImslatioD  and  economics.    Pp.  621-622. 

Some  difficulties  involved  in  the  development  of  an  economic  theory  of  high- 
ways.   P.  511. 

Dteember  9,  1914 

A  machine  for  preparing  bituminous  concrete  for  country  road  construction. 
P.  H9. 

Dr(w  scraper  excavator  and  wagon  loader.    P-  648. 

Meuoda  and  cost  of  reoonstnicting  old  brick  pavements  by  turning  the  brick 
in  Savannah,  Georgia.    P.  537. 

Notes  oa  the  selection  of  pavements  for  heavy-tr^c  roads.    Pp.  637-638. 

Hauling  gravel  with  motor  truck  and  trailera:  A  service  test  in  concrete  road 
construction.    Pp.  635-536. 

Traffic  statistics  and  their  important  in  the  financing  of  road  improvements 
and  the  selection  o(  pavements.    P.  631. 

Dteember  16,  1914 
Concrete  pavement  design.    P.  570. 
"ethods  and  cost  of  constructing  a  ._. 
with  notes  on  general  maintenance. 

December  IS,  1914 
Some  requirements  of  road  8[>ecifications  with  special  reference  to  rolling. 

Pp.  594-696. 
The  life  of  English  roads  as  determined  from  traffic  statistics.    P.  694. 
Patching  sheet  asphalt  with  bituminous  concrete.    P.  593. 

f)ecemb«r  SO,  1914 
Traffic  and  the  methods  and  cost  of  road  maintenance  in  MasBaehusetts  and 

a  comparison  with  English  and  French  conditions.    Pp.  407-612. 
Traffic  and  road  maintenance.    P.  696. 
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Pkou  "EiiaiNiaRiNO  Maquini" 
April,  1914 
Wood  paving  in  Europe.    By  S.  R.  Churoh.    Pp.  101-lM. 

JviV,  1814 
A  new  oonontfl  piling.    Pp.  fiM-MM. 

Avgvtl  tfl4. 


September.  1014 
The  lighting  of  inteT-uTban  hi^ways  m  a  central-station  opportunity.    By 
Douglas  8.  Martin.    Pp.  J94-806. 

Fboh  "ENOimiiBTNa  Nnwa" 
Jtxnvary  1,  1914 
Good-roads  ootutruction  in  the  outlying  parte  of  Chicago.    Pp.  13-13. 

JanwtTy  99,  1914 
Layins  brick  paving  on  a  street  with  a  level  grade.    By  J.  G.  Thome.    P.  218. 
Special  committee  report  of  American  Society  Civil  Xugineere  on  bituminom 

materials  (or  roada.    Pp.  265-287. 
The  construction  of  creoeoted  wood-block  pavements.    By  R-  S.  Manley. 

P.  270. 
Wood   paving   in   European   cities.    P.    270. 

F^rwtrg  B,  1914 
The  teeting  of  sand  for  use  in  oonorete.    By  C.  M.  Chapman.    Pp.  30S-310. 

Febniarv  19,  1914 
Creoeoting  paving  blocks  in  vertical  cylinders.    P.  348. 
Needed  reionna  in  highway  bridge  construction.    P.  3ti>. 
Concerning  concrete  roada.    Pp.  366-868. 

February  19,  1914 
A  cooorete  road  at  La  Salle,  III.    By  A.  H.  Hunter.    P.  419. 
Febniary  98,  1914 


48I-4S4. 

March  S,  1914 
Surface  drainage  at  street  intersections.    By  Paul  E.  Kreealy.    P.  5X. 

MmcK  It,  1914 
The  teating  of  sand  for  use  in  oonorete.    Omputing  and  oaing  reanltn.    By 

Cloyd  M.  Chapman.    Pp.  664-668. 
Table  giving  voids  in  suid,  oaeed  on  weight  meUiod.    By  S.  Whitney.    Pp. 

57M74. 
Some  testa  on  strength  of  overwet  concrete.    Pp.  5S7-fiSS. 
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March  19,  19H 
Tfafl  ftpplicstion of eleetrie motors toshoveta.    By H.  W.  Rogers.    Pp.  612-613. 

April  »,  lati 
Provision  for  drAgging  rosda  under  the  new  Iowa  8tat«  highway  law.    P. 

736. 
Brick  paving  for  New  York  State  roads.    Pp.  742-744. 
Roads  of  brick  or  conoreta  instead  of  macadam  for  Neir  York  State  highways. 

Afril  16,  laU 
Design  amd  construction  of  earth  roads  in  lowft.    By  T.  R.  Agg.    Pp.  821-424. 

A'pril  IS,  mi 
Decay  of  wood  posts  incased  in  concrete.    By  Henry  Blood.    Pp.  Q06-907. 

April  SO,  I9U 
Ad  early  experimental  pavement — An  interesting  bit  of  pavemeDt  history. 

P.  946. 
The  economics  of  brick  and  macadam  paremente.    Pp.  075-078. 

May  7.  19H 


May  14,  19H 
Guarding  against  ezpansioD  in  wood-blook  paving.    P.  108S. 

May  tl,  19U 
Laying  a  wood-btook  pavement  with  cement-grout  filler.    By  L.  M.  Hastings. 


May  18,  mi 
Experience  with  bituminous  pavements,  Charlotte,  N. 
Pp.  117*-U76. 


Proper  care  of  road  machinery.    P.  1193. 

A  travelii^  tamping  machine  lor  earth  fills.    P.  1195. 

A  method  of  calculating  end  areas  for  earthwork  formulas.    By  E.  B.  ! 


June  18,  laU 
St«t»4uchw»y  orgSBiMtson  and  work  in  Conneotieut.    Pp.  1342-1S46. 

JuM  a,  1914 
Compntation  of  lot  liaea  «n  curved  streets.    By  P.  H.  Skinner.    Pp.  143I~t423. 
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JiUy  9,  1914 
Str«et  cleaning  methods  (md  coBta  ftt  Wuhtngtoa,  D.  C.    By  J.  W.  Pftxton. 

P^.  68-65.  ~B    -, 

A  machine  for  Ujing  brick  or  block  pavemeaU.    I^.  74-77. 

July  IB,  19S4 
Swee 


Eul7  history  of  bituminoua  pavemeaU.    Pp.  23&-2I7. 

The  effeotlTe  width  of  reinf orced-concrete  alabs  supporting  eonoontrated  toads. 

By  C.  R.  Young.    Pp.  2M-346. 

Avgutl  e,  IB14 
Wsahington  atreet-cleaaing  field  mathods.    By  J.  W.  Paxton.    Pp.  2^-287. 
A  new  portable  asphalt  mixing  plant;  CatdciU  water  supply  roads.    Pp.  300- 

301. 
Xioad-teets  on  concrete  piles,  north  side  Point  Bridge  approaeb,  Pittaburgh. 

Pp.  310-311. 
Highway  location  in  mountunotu  oountry.    P.  316. 

August  IS,  1914 
Road-oil  specifications  and  tests.    By  Clarence  B.  Osborne.    P.  342. 
Recent  developments  in  granite-block  paving.    Pp.  84B-%S1. 
Finding  money  to  pay  for  street  pavi^.    Pp.  36^^65. 
A  hydraulic  sand-makinf^  plant.    By  R.  A.  Boehringer.    Pp.  873-S74. 
The  results  of  city  plaimisg  in  Essen,  Germany.    By  H.  M.  Lewis.    P.  308- 


Auouit  tr,  1914 


September  S,  1914 
Ohio  experience  in  the  use  of  road  oils.  Pp.  483. 
Motor-truck  loading  on  highway  bridges.    By  L.  R.  Manville.    Pp. 

Sepltmber  10,  1914 


An  excavating  traction  pader.    Pp.  G 

Sv^tf^tr  IT,  1914 
MainteDBnce  experieooe  with  a  bitnminous-top  eonorete  aatomobile  highway. 

Pp.JS8a-686. 
Hiot4  lorpnparing  Ii^out  plane  for  bridges  on  curve.    By  C.  M.  Luther. 
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OeitAtr  1,  19H 


Pftvement  ncordg  to  detarmine  mn  economical  poliey  in  npiun  Mtd  t 

Btniction.    Pp.   702-703. 
Soil  loading  test  for  foundation  deusn.    Pp.  704-70S. 

October  8,  IBH 
Hereto  paTinc  an 
River.    By  C.  O.  Shemll.    Pp.  716-719. 

October  IS,  IBH 
Qravol-road  eonetruetion  in  Wlieoiuin.    Pp.  761-7BS. 

October  at,  19U 
Oranit»4>look  pavement  M  smooth  as  aaphalt.    Pp.  S22-82S. 

November  S,  1BI4 
Patents  on  bituminous  road  construction  since  1900.    P.  Oil. 
Eanaae  City  specification  for  oreoeoted  wood-block  paring.    "Bj  Clark  B. 

Mandigo.    Pp.  916-010. 
Rebuildii^  and  surfacing  the  Old  National  Kk«  with  a  concrete  pavement. 

I^.  024-025. 
Gravel  roads  in  MinnesoU.    Pp.  929-030. 

Portable  plant  for  aspbal tic-concrete  roads  in  Chicago.    Pp.  08^-424. 
Proposed  standard  abrasion  teat  for  gravel.    Pp.  037-038. 
Creoeoted  wood-blook  paring  specifications  to  prevent  bleeding  and  bulnng. 

Pp.  046-9*7. 
Development  of  sand  and  gravel  deposits.    By  W.  H.  Wibns.    Pp.  00&-W9. 

Nopemher  IB,  mi 
Operation  of  sand  and  gravel  plants.    By  W.  H.  Wilms.    Pp.  982-061 

DeetmlMr  10,  IdU 
Some  bridges  on  the  Columbia  Highway.    By  K.  P.  Billner.    Vp.  1145-1140. 
Pavement  problems  and  experience  in  San  Praneisco.    Pp.  1180-1162. 

December  17,  1914 


TTsa  and  teats  of  unscreened  gravel:  lUinois  State   highway   department. 

Bv  Clifford  Older.    Pp.  I20+-12O5. 
A  projected  concrete  toll  road  for  automobile!  in  Texas.    Pp.  Iffl4-133B. 

Fboh  "EnoimiBiNa  Rxoobo" 

January  S,  19H 

Concrete  and  reinforced  oonerete  in  1913.    By  Suiford  E.  Tlunnpaan.    Pp. 

12-18. 
Tendencies  in  highway  development.    By  Wm.  D.  Sohier.    P.  14. 
Effect  of  hydrated  lime  in  Porttand-cement  mortars.   By  Henry  S.  ^aoknUHl. 
P.  26. 

JaTtuary  10, 19H 
Economy  of  motor  truclcs.    P.  42. 
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Janttory  17.  im 
Cdicfae  rokda  ttetr  Phocdaix.    P.  72. 

NoiM  of  briek  pftTemonta.    Bjr  R.  Keith  Compton.    P.  74. 
LeMona  from  the  Intem&tionftl  Ro»d  Con(ren.    P.  85. 
Automobile  toll  roida.    P.  33. 

January  H,  19H 
Highway  work  in  MuMchuMtts.    P.  112. 

Feliruary  7,  19U 
Coat  of  brick  roKda  in  King  County,  Waohtngton.    P.  166. 
TruckinE  ooata.    P.  166. 
Ja^aneae  road  derelopmest.    P.  171. 

Febrvarv  H,  iSH 
Testing  reinforced-ooncrete  polea.    P.  189. 

District  highway  engin«era  for  ap&raely  settled  States.    By  W.  8.  Gearbart. 
P.  199. 

February  $1,  t$H 
Standarda  of  ooncrete  road  conatmction.    Pp.  214-216. 

February  ffl,  19U 
Reeommendationa  for  concrete-road  building-    P-  243. 
Patches  in  concrete  pavements.    P.  247. 


Economical  municipal  asphalt  repair  plant.    P.  266. 

March  7,  IBU 
Handling  materials  for  ooncrete  roads.    P.  273. 
Tests  of  concrete.    By  Sanford  E.  Thompson.    Pp.  ; 
Concrete  pavement  in  traction^ngine  factory.    P.  21 

IforcA  U,  1914 
Introdttoing  a  road  aystem  in  Alaaka.    I^.  314-817. 
April  4,  191* 


April  11,  19H 

--  lis. 

e-axle  toad  rollers  to  prerent  surface  waving.    P.  4SS. 

April  IS,  tati 
Conerete  road  orouing  a  flood  plain.    P.  448. 
May  9,  191i 
sxamination  in  California.    F.  634. 
"'    ■      "■  f.    P.648. 

May  le,  191i 
Surface  wares  in  pavementa.    P.  66B. 
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if  ay  tS,  1914 
Roado  between  Vera  Crui  and  Mexico  City.    By  Ouy  Borden  and  Lucien  Q. 

Hendenon.    P.  676. 
AnalyaU  of  trenching  methods  and  coats.    By  Richaid  T.  Dana.    P.  581. 
Improved  ssphalt  penetrometer.    P.  23. 
Bonding  aapbalt  to  oonorete.    P.  600. 

May  SO,  l»U 
How  an  EnglUii  count;  is  handling  its  road  problem.    P.  619. 

Jvnt  la,  1014 

AohieTementa  of  Philadelphia  highway  bureau  for  1013.    Pp.  STSHJTD. 

June  BO,  1914 

lel  pott  under  tra 

filter  costs.    Pp.  T05-706. 

JmIv  4.  1914 


MainttUning  oiled  macadam  park  drives  in  Detroit.    Pp.  47-48. 

Coat  of  hauling  in  Chic^o.    P.  40. 

Combined  elevating  grader  and  stone  retriever.    P.  32. 

Jv.lv  K,  1914 
Condition  of  test  road  after  two  years  of  service.    P.  08. 
How  to  classify  rooks  quickly  in  the  field.    By  Edwin  C.  Eckel.    P.  105. 
Using  plow  to  open  pavement.    By  C.  A.  Bryan.    P.  100. 


Avgvtl  IS,  1914 
Ooard  rails  on  mountain  roads.    P.  184. 


P.22S. 
Av^Spttt  as,  1914 
Amended  brick-paving  specifications.    P.  230. 
London  asphalt  pavements  expensive.    P.  241. 
Testing  concrete  aggregates.    By  Nathan  C.  Johnson.    F.  348. 

SepUnAer  5,  19t4 
Concrete  pavements  and  one-course  concrete  ourbs.    P.  375. 
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SirUmhtr  If,  ISH 
EhniU  gn&ito-cube  paTements.    P.  2M. 
Report  on  condition  of  famoua  Chicago  road.    P.  306. 

SepUmbw  18,  1914 
Rcvurfacing  one  mile  of  Detroit  road  with  old  material.    P.  327. 
Concrete  pavement*  laid  agMut  car  tracka.    P.  337. 
New  method  of  obtaining  stone  from  old  macadam.    P.  153. 

September  U,  laii 
Recent  road  improvemente  in  Hawaii.    Pp.  342-344. 
FermeabUitjr  teata  on  gravel  concrete.    P.  SS5. 

October  10,  19ti 
The  Mathetio  in  grade  separation.    By  R.  H.  Simpson.    Pp.  40B~409. 

Oc(o6«- 17,  1814 
Inq)reMiona  of  Lmidoii's  pavementa.    By  Benir  W.  Durham.    Pp.  tilMSS. 

October  gi,  1914 
Country  roads  in  soutfaeaatera  Wiaeonsin.    Pp.  448-450. 

October  SI,  1914 
Alteraatire  forma  of  paving  contracts.    P.  476. 
Tractor  used  for  plowing  macadam  highway.    P.  481. 
Duatleas  granite  Block  pavement  at  Lawrence.    P.  4S(. 

Novtmber  7,  1814 
Pro^MS  of  highway  improvement  and  finance  in  the  Southern  States.    Pp. 

Details  of  construction  which  make  brick  pavements  good  or  bad.    Bv  F.  A. 

Churchill.    Pp.  60S-6OB. 
Rolling  concrete  pavement.    Pp.  fil2-613. 
Half  stone  and  halt  earth  highway.    P.  618. 
Concrete  highway  bridge  construction  aa  atandardised  by  Iowa  ctMnmiaaitMt. 

Pp.  6I4-ei7. 
How  California  is  building  an  118,000,000  system  of  State  byways.    By 

Austin  B.  Fletcher.    I^.  530-622. 
Traveling  crushing  plant  for  road  work.    P.  237. 

November  14,  181S 
Beout  granite-^lock  pavements  in  Baltimore.    Pp.  630-531. 
Simple  method  of  concrete  slab  and  beam  design.    By  John  W.  Gilliea.    P.  640. 
Tests  of  concrete  rood  sIidM  by  New  York  highway  d^artment.    P.  644. 

Ncvemher  tS,  1914 

Motor  truck  and  trailer  costs.    Pp.  6SS-6S9. 

DecenAer  S,  1914 

Road  building  with  industrial  equipment.    P.  621. 

Handling  400  tons  of  atone  per  day  with  auto  trucks.    I^.  621-633. 
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Ex^DditUTOH  for  pennanent  and  perishable  features  of  roads.    Pp.  636-630. 
Maintamine  macadam  streets  is  Kaosw  City.    By  Clark  R.  MandiEO.    Pp. 

641-&12. 
A  fpta,yo\  dredge  which  delivera  graded  materialB.    By  Albert  Oottacbalk. 

P.  852. 

December  19,  IBH 

■p.  ee3-ae4. 

Deeetnber  t6,  1014 
Wood-blook  expansion  joint  for  concrete  alley  pavements.    P.  702. 
Reinforced-conorete  hi^nay  aroh  for  ^rade  separation.    P.  708. 
Coat  of  exoaTatiiut  drainage  dttchea  with  steam  and  electric  machines.  Pp. 

704-705. 
Caterpillar  drive  on  mixer  for  roads.    P.  308. 

Fhou  "Good  Roads" 

J<Mwiry  S,  ion 
Fonrtti  American  Oood  Roads  Congress  (complete  report).    Pp.  S-6S. 

Jantiarv  10,  1014 
Annuid  report  of  the  Pennsylvania  State  highway  department.    P.  73. 

/onuary  $4,  1014 
Bond  iisuM  in  Texas  in  1913.    P.  77. 

Pebmary  7,  1914 
The  most  satisfactory  road  surface.    Pp.  S9-00. 

March  7,  1914 
Pavement  construction  in  Clearwater,  Florida.    Pp.  146-lM. 
Proposed  eyotem  of  nomenclature  for  highway  work.    Pp.  155-lM. 
A  comparison  of  wood  paving  in  European  countries  and  the  United  States. 

Pp.  167-158. 
The  principles  and  practice  of  the  construction  of  oonorete  roads.    Pp.  160- 

An  earth  and  asphalt  pavtment.    Pp.  16ft-I70. 

AprtI  4, 1914 
Progress  of  the  past  year  in  highwi^  work.    Pp.  1Q3-1M. 
Reconstnietion  ot  a  main  market  road  in  Pennsylvania.    By  Geo.  D.  Steele. 

Pp.  196-lM. 
The  construction  of  creosoted  wood  block  pavements.    By  R.  S.  Manley. 

P.  200. 
Review  of  road  building  in  the  United  States.    I^.  301-207. 
Directory  of  State  hidiway  officials.    Pp.  214-316. 
Hi^way  laws  of  the  United  States.    Pp.  217-290. 

May  t,  1014 
Concrete  as  a  wearing  surface  for  roadways.    Pp.  2S3-254. 
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The  KdmiiiiBtntian  of  municipal  poblie  worki,  espcGullT  nUting  to  hich- 

w&ys.    Bv  NelBon  P.  Lewis.    Fp.  269-200. 
Concrete  lou  coDstniotioQ  by  the  Ohio  State  biEbwav  department.     Pp. 

261-263. 
Mechanical  traction  in  road  and  street  work.    Pp.  2S4-268. 
Wiaconain  etandard  earth  road  Bectiona.    P.  268. 
Methods  and  equipment  employed  on  the  contract  for  the  Lackawanna  County 

road.    Pp.  273-276. 
Road  maintenance  and  repair.    Bv  M.  O.  Eidridge.    Pp.  277-279. 
Concrete  roadways  in  the  United  SUtes.    By  G«o.  D.  Steele.    Pp.  280-282. 

June  0,  1814 
Macadam  conatruation.    By  Major  W.  W.  Croeby.    Pp.  302-808. 
Earth  and  Eravel  road  maintenance.    Pp.  304-306. 
Management  eagineerii^  anplied  to  a  highway  contractor's  organisation. 

By  Henry  D.  Browne.    1%.  806-307. 
The  teeting  of  paving  materials.    Pp.  807-308. 
Pointe  worth  notii^  in  road  improvement.    By  Major  W.  W.  Croeby.     P. 

311. 
Standard  abraaion  test  for  gravel  empl^ed  by  the   Ohio  State  highway 

department.    By  A.  S.  Rea.    Pp.  31S-316. 
Road  designing.    By  Robt.  A.  Meeker.    P.  317. 

July  4,  im 

A  direct  toll  upon  motor  vehicles.    P.  2. 

Street  work  in  Philadelphia,  Pa.    Pp.  3-9. 

Hydraulic  concrete  roads.    By  S.  Whinery,  M.  Am.  Soo.  C.  E.    Pp.  10-12. 

Highway  legislation.    By  W.  A.  McLean.    Pp.  16-18. 

Headwall  standards  of  the  bureau  of  township  highways,  Pennsylvania  Stftte 

highway  department.    Pp.  19-22. 

Jvly  U,  191S 
Federal  aid  bill  reported  by  the  senate  committee  on  poet  offices  and  post 

raada.    P.  39. 

AufTWI  I,  19li 
The  use  of  local  materials  in  road  construction.    Pp.  43-14. 
A  patent  on  concrete  road  construction.    P.  44. 
Important  considerations  entering  into  the  selection  of  pavements  for  roads 

and  streets.    Pp.  4S-60, 
Bituminous  concrete  roads  in  the  Roland  Park-Guilford  District,  Baltimore, 

Md.    By.  J.  C.  Little.    Pp.  61-53. 
Proposed  tests  and  definitions.    Pp.  ffii-63. 

September  t,  liU 
Road  construction  at  the  Ashoken  Reservoir  of  the  New  Tork  City  water 

supply.    ft>.  87-94, 
New  bnok  pavii^  specifications.    Pp..95-97. 

OetobsT  S,  im 
The  part  played  by  improved  roads  in  the  European  war.    P.  125. 
Conclusions  and  suggestions  from  George  W.  TJIlson's  Report  on  European 

paveinente.    Pp.  130-132. 
The  use  of  a  portable  asphalt  plant  for  resurfacing  macadam  roads  in  Chicago, 

III  n__    i.--l.g|.  Q/l^in' "-      >•»"    '■"■ 


By  Walter  G.  Leininger.    Pp.  133-138. 

,__.od  classification  -'  ■' '  -■ 

Ontario.    P.  137. 


Suggested  classification  of  the  county  or  market  roads  of  the  province  of 
tint*   ■        "    — 
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H«ftT]r  gntding  bjr  convict  Iftbor  in  Colorado  road  work.    Pp.  13S-139. 
Conatniotion  lieatnna  of  a  roadway  up  the  PalUaadee  of  Uie  Hudson.    Pp. 

140-142. 
Metiioda  for  determiDing  the  melting  pointa  of  asphalts.    By  J.  G.  Miller. 

and  F.  P.  Bharples.    Pp.  146-147. 
Cause  of  excessive  bleeding  of  creosote  wood  block  pavements.    By  H.  S. 

Loud  and  S.  R.  Church.    Pp.  147-148. 

NoMmber  7,  1014 

An  experimental  concrete  pavement  under  oonstruction  in  Philadelphia. 
Pp.  170-171. 

The  reloeation  of  "Long  Bridge"  in  Baltimore,  and  its  relation  to  the  de- 
velopment of  the  street  plan.    By  J.  W.  Shirley.    Pp.  172-173. 

The  efFect  of  leaking  illuminating  gas  on  bituminous  pavements.    Pp.  174-17S. 

Cleaning,  the  neglected  factor  in  paving  economy.    ByO.  H.  Hanna.    P.  178. 

December  5,  1914 
Convict  labor  o 

Statistics  on  roL_ .  . 

Highway  work  in  Illinois.    Pp.  206-209. 
Road  building  by  convict  labor.    Pj).  211-216. 

Review  of  road  work  in  the  United  States  during  the  present  year  and  forecast 
of  work  in  1915.    Pp.  227-232. 

Fbom  "MrNidPAi.  Esamavisa" 
January,  lOti 
Paving  methods  in  Baltimore.    P.  2. 
New  York  State  highway  specifications.    P.  33. 
Highway  maintenance  in  Indiana.    P.  34. 
Stone.«ravel  roads  costs.    P.  63. 
Asphalt  pavements  in  Bufialo.    P.  66. 
Bnek  pavementa  in  Buffalo,  N.  Y.    P.  S8. 
Motor  trucks  in  street  work.    P.  69. 
Tlie  New  York  State  asphalt  inquiry.    P.  67. 
Creoaoted  wood  block  pav'  -    ■  —      "   ■ 
Pavements  of  Rome,  N.  li 

Febniani,  mi 
Pavements  of  Trenton,  N.  J.    P.  102. 
The  relative  economy  of  constructing  bituminous  pavements  by  penetration 

methods.    P.  146. 
Report  on  concrete  roods  in  Wayne  County,  Mich. 
The  eonstruetion  of  creosoted  wood  block  pav«nents.    P.  162. 
Economieal  plant  for  handling  gravel  for  road  building.    P.  153. 
Cutting  dowa  hauling  cost.    P.  165. 
Asphalt  pavements  in  New  Orleans.    P.  177. 
Permanency  is  keynote  in  modem  road  building.    P.  184. 


Motor  dumping  trucks,  American  and  German  types. 
Auregate  (or  concrete  roads.    P. 213. 
The  maintenance  of  concrete  roads. 
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The  importMiM  of  highwmy  muntuuHice.    P.  2W. 

Method  of  eomtruetinK  oonorate  pftTcmsat.    P.  261 . 

T&rred  concrete  in  Portland.  Me.    P.  366. 

Fifth  Avenue  p&vemont  m  New  York.    P.  282. 

A  portable  plant  laying  aaphaltic  concrete  p&vement.    P.  38&. 

April,  mi 

The  munioip&l  asphalt  paving  plant  of  Spokane,  Wash.    P.  9M. 

Bituminous  pavetnenta  in  WilminKton,  Del. 

Concrete  alley  pavementa.    P.  311. 

Method!  of  paving  constnictioo  in  Baltimore,  Md.    P.  328. 

Brick  pavemente,  their  maintenance  and  repaiiB.    P.  331. 

Roads  to  be  constructed  dtiring  1914.    P.  3&. 

Road  grading  in  counties.    P.  352. 

Sidewalks  in  counter  work.    P.  365. 

Curb  and  gutter  on  county  road*.    P.  SSS. 

Drains  for  county  roads.    P.  362. 

County  road  bridges.    P.  369. 

County  road  signs.    P.  373. 

Indiana  roends  fourteen  millions  a  year  on  roads.    P.  8S4. 

Old  asphalt  pavements.    P.  392. 

The  tractor  for  heavy  hauling.    P.  393. 

Government  supervision  of  road  maintenance.    P.  3M. 

Revision  of  manufacturers'  specifications  for  brickpavements.    P.  3M. 

Creoeoted  yellow  pine  block  pavements  in  Dallas,  Tesaa.    P.  395. 

Large  road  contract  in  Greene  County,  Tenn.    P.  403. 


Melting  point  tests  of  bituminous  materials.    P.  471. 

Concrete  road  construction  in  Indiana.    P.  472. 

The  principles  of  scientific  management  as  applied  to  hi^way  engineering. 

P.  474. 
Permanent  road  construction  in  the  United  States.    P.  476. 
Prison  labor  on  roads.    P.  477. 
Motor  truck  service  and  the  public  roads.    P.  485. 
Creoeoted  wood  block  paving  in  Jersey  City.    P.  402. 

June,  ton 

Reinforced  concrete  trestle  in  California  hi^way.    P.  517. 

German  motor  trucks  and  trailers.    P.  528. 

Concrete  roads  in  Illinois.    P.  534. 

ProKress  of  the  asphalt  industry.    P.  663. 

Modem  bituminouB  surfaces  and  bituminous  pavements.    P.  SM. 

Good  roads  a  factor  in  real  estate  values.    P.  569. 

Concrete  paving  for  Buhl,  Minn.    P.  669, 

Road  Bee  Day  in  Michigan.    P.  674. 

Tractora  on  State  roads.    P.  674. 

Asphalt  plant  in  use  on  rood  work  at  the  Ashokan  Beservoir.    P.  676. 

Loss  of  time  in  unloading  gravel,  etc.,  eliminated.    P.  677. 

Some  modem  developmenta  in  the  asphalt  tnduatry.    P.  679. 

A  tractor  with  a  heavy  load.    P.  ASO. 

Joint  protector  for  concrete  pavemente.    P.  6SI. 
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Jvljf,  Wi 
The  bitulEthic  p&vement.    P.  2. 
Who  Bupplies  novaculite.    P.  47. 
Voids  iD  crushed  itona.    P.  47. 
Burned  uph&lt  cement  can  be  prevented.    P.  49. 
Buckling  oiF  new  brick  pavement  &t  Elmirft,  N.  Y.    P,  GO. 
Empirieal  requiremeate  in  uphftlt  necifioatlone.    P.  61. 
Vanatione  from  the  standartf  asphalt  specificationa.    P.  53. 
Slob  test*  of  brick  pavements.    P.  54. 

Bituminous  concrete  in  the  Roland  Park-  Quilford  District.    P.  M. 
Concrete  roads  and  streets  in  the  United  States.    P.  61. 
Better  roads  cut  Uvins  coeU.    P.  62. 
Effioiencv  in  road  bunding  equipment.    P.  66. 
Montreal's  portable  asphalt  paving  plant.    P.  7S. 
The  South'a  good  roads.    P.  74. 
Hot  penetration  road  oiler.    P.  76. 
Semi-^rtable  bituminous  mixing  plant.    P.  76. 
Condition  of  New  Jersey  roads.    F.  80. 

Avgwt,  19U 
BituUthio  on  macadam  on  Marlboro  Street,  Bostoa,  Uass.    P.  90. 
Good  roads  as  crop  producers.    P.  100. 
Econtunic  side  of  good  roads  days.    P.  120. 
The  perfection  of  the  modem  street  pavement.    P.  148. 
Evolution  of  a  business  street.    P.  USD. 
The  cost  of  good  roads.    P.  151. 
A  ribbed  arch  highway  bridee.    P.  152. 
Objects  of  the  Indiana  State  ni^woy  commisBion.    P.  162. 
The  passing  of  the  road  boea.    P.  166. 
Beiiuoroed  concrete  street  paving.    P.  105. 

September,  1014 
The  municipal  aephdt  plant  of  Chicago,  III.    P.  184. 
Pavement  economy.    P.  100. 
Expansion  joint  in  alley.    P.  314. 
Burned  aflphalt  quite  unnecessai^. 

Relation  (H  tra£Se  and  eo«t  of  maint.      

An  unsupported  brick  highway  in  contionoua  use.    P.  227. 
Asphalt  repairs  in  St.  Paul,  Mmn.    P.  230. 
European  rook  aophalts.    P.  230. 
Fiberad  asphalt  pavements.    P.  234. 

Oetolwr,  1B14 
Hetliods  ot  unloading  tank  cars.    P.  266. 

Portable  asphtdt  plant  re-«urfaeiog  macadam  road  in  Chicago.    P.  '. 
Top^a  specification  aspholtic  concrete.    P.  292. 
Putting  paving  on  a  systematic  basis  in  New  Orleans.    P.  297. 
Repf^nng  eonorete  pavements.    P.  207. 
Laying  concrete  pavements.    P.  208. 
Slag  for  road  [mvmg.    P.  300. 
Calcium  chloride  in  road  maintenance. 
Removal  of  wood  block  troubles  in  Europe.    P.  808. 
Street  paving  in  Dee  Moines,  Iowa.    P.  304. 
Division  of  roads  for  traffic.    P.  306. 
Recent  granite  block  pavements  in  PiuladelpUa.    P.  800. 
Increase  in  use  of  concrete  pavements.    P.  808. 
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Guide  post  in  En^snd.    P.  30S. 

A  brick  road  as  n  moument. 

Qood  roads  movsment  in  northern  Illinois. 

Lighting  the  Lineoln  Highway.    P.  821. 

Recat  grsaitv  blook  paving  in  Bronx  Boro,  Kew  York  Citf.    P.  844. 

Qas  leakt  under  bituminous  paTements.    P.  851. 

Vitrified  brick  street  oonstruotion.    P.  364. 

City  and  oounty  highway  drainage.    F.  371. 

Motor  trucks  for  market  deliveir.    P.  301. 

Repairs  to  oonerete  pavements.    F.  303. 

Paving  with  small  granite  bloeks.    F.  308. 

Cost  of  supervision  of  highway  oonatruction.    P.  396. 

The  filler  for  brick  pavements.    P.  800. 

Improvements  in  American  paving  praotiee  suggeated  by  European  e 

enoe.    P.  400. 
A  refrigerator  motor  truck  for  dairy  products.    P.  413. 


Bituminous  macadam  roads  in  Rhode  Island.    P.  480. 

Motor  truck  for  oiling  roadways.    P.  442. 

Concrete  atreets  on  steep  grades  in  Mankato,  Minn.    P.  461. 

Rochester  can  specify  bitulithio.    P.  466. 

New  municipal  uphalt  plant  at  Pittsburgh,  Fa.    P.  460. 

Increase  in  asphalt  production.    P.  463. 

A^haltic  materiab  for  road  oonatniotion.    P.  464. 

Recut  granite  block  pavements.    F.  467. 

Reinforced  oonerete  pavement  (ouodation  over  trench.    F.  471. 

The  development  of  the  road  Mving  plant.    P.  470. 

Streets  siKmi  aad  sign  poets.    P.  482. 

Steam  melting  aaphalt  plant.    P.  4S4. 

Fbom  "MinaciPAL  Joobnal" 

Janvary  1,  1814 

Concrete  roads  vs.  foundations.    B^  Maj.  W.  W.  Crosby.    Pp.  S-7.    (Use 

of  concrete  as  a  surface  material  under  heavy  horse  and  automobile 

traffic:  sdvantsAeg  and  disadvantages;  difficulty  of  repairing.) 
Wood  block  in  New  York.    Pp.  fr-B.    (liiirty  miles  of  heavily  traveled  street; 

four  grades  of  lumber,  each  difFerently  treat«d;  oil  of  1.06 specific  gravity.) 
Wood  block  paving  abroad.    Fp.  0-10.     (Covers  European  practice  in  laying 

wood  blocks.) 
Improving  a  river  bank  street.    I^.  10-11.    (Details  of  grading,  widening 

and  paving  street,  with  description  of  retaining  wall.) 

Fabruarfi  S,  mi 

ConnectioutStatehighways.  By  Thomdike Seville.  Fp.  166-167.  (Otgani- 
■ationof  department;  finances;  elasaeeof  construction;  general  methods.) 

Need  of  traffic  records.  By  Col.  W.  D.  Sohier.  (American  Road  Builder's 
Association.)  Pp.  168-160.  (Uniform  method  of  taking  counts;  annual 
cost  of  maintenance;  cost  per  ton  per  mile;  figures  from  English  records.) 

Niagara  Falls  asphalt  repair  plant.  Pp.  160-170.  (Account  of  work  done; 
number  of  men  emploj^ed  and  costs.) 

St.  Louis  pavement  repuring.  By  Harry  M.  Cmteher.  Pp.  170-171.  (De- 
scription of  plant  and  equipment;  woric  done.) 
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traffic.} 
BituminouB road materi&la.    Pp.  172-173.    (Reportofeommitteeof American 

Society  of  Civil  EngiiMers;  traffic  cflnsuB;  construction  and  maintenance.) 
Bituminoua  road  construction.    Pp.  173-174.    (Road  between  Providence, 

R.  I.,  and  Worcester,  Mass.;  special  care  with  foundation;  the  use  of 

large  stonea  in  wearing  coune.) 
IsthegoTemmeiit  encouraging  make-ehift  road  workT    Editorial.    Pp.  175- 

Traffic  eeneua  od  streets  and  roads.  Editorial.  P.  178.  (Value  of  ejrste- 
matic  stud^  of  road  traffic.) 

Oil  macadam  in  Oakluid.  P.  179.  (Method  of  treating  worn  out  water- 
bound  macadam  roads  with  oil;  new  eonstruotion.) 

March  S,  1014 

Uunicipal  asphalt  plant  of  Manhattan  Borough.  Bj  B.  B.  Goodsell,  assist- 
ant engineer.  Pp.  2S7-290.  (Description  of  plant  which  is  the  largest 
in  the  counttT.) 

Portable  vs.  stationaiv  asphalt  plants.  B7  J.  W.  Astley.  Pp.  299-300. 
(Experiences  with  both  lunds  of  plants;  reasons  for  preferring  portable 
plant.) 

Spoaane  bituminoua  top  pavement.  .Pp.  8D1-302.  (Includes  construction 
specifications.) 

Dust  laying  in  Clinton.  P.  204.  Crying  dust  by  use  of  Tarvia,  asphalt 
road  oil  ai  ' 


it  and  water.) 
^      ing  statistics, 
giving  work  done  during  1013  and  work  plumed  for  1914.) 

April  »,  1914 


Street  paving  statistics.    Pp.  304-330.     (Figurw  from  seven  hundred  cities 
_: 1.  J 1. — : —  I  mo  — i ^  plaimed  fc"  ""'  ' 


bridge  over  a  railroad;  expansion  joints.) 
Paving  between  tracks.    P.  462.    (General  methods  in  New  York  City;  beat 

pavements  for  the  purpose.) 
Granite  block  pavement.    Pp.  462-463.     (Maximum  hardness  not  derirable; 

softer  gramtes  give  smoother  pavements;  location  of  quarries.) 
Paving  statistics  of  American  cities.    Pp.  462-465.    (Additional  tables  to 

those  published  in  March  6th  issue.) 
Paving  in  Trenton,  N.  J.    By  Harry  F.  Harris.    Pp.  466-467.    (Preliminary 

work;  specifications,  prices  and  construction  detidls.J 
In^Mction  of  street  pavements.    Pp.  467-469.    (Patrol  uispection  to  keep 

track  of  condition  of  pavement;  permits  and  f<^ow-up  reports  for  street 

openings.) 
Pavonent  maintenance.    Editorial.    P.  471. 

April  SO,  1614 

Road  maintenance  systems  and  methods.  By  M.  O.  Eldridge,  U.  S.  Office  of 
Public  Roads.  Pp.  6B9-691.  (Intermittent,  patrol  and  gan^  S};stem  of 
maintenance;  advantagea  of  each;  idea]  system;  how  to  maintain  earth 
roads;  maintenance  o(  gravel  and  stone  roads.) 

Road  maintenance  in  various  States.  Pp.  691-594.  (Systems  and  methods 
employed  in  ten  States:  costs.) 

Slag  roads  in  Mississippi.  By  Charles  E.  Chidsey.  Pp.  594-596.  (Experi- 
ences in  building  such  roads  in  a  flat  country;  advantages  of  e\ay  over 
■and  as  a  base.) 
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Liquid  uphklt  for  dirt  roada.    Pp.  na-S97.     (Uh  of  liquid  aapbalt  in  New 

York  ftnd  New  Jeney.) 
MaiDt&iiiing  concrete  roads.    By  Edward  Bines.  -  Pp.  607.     (How  Wajrne 

CountT,  Michigan,  keepa  its  roads  in  condition;  um  of  tar.) 
Roitd  adroinietratioti  in  the  aeveral  SUtea.    Pp.  508-601.    (Title  and  penonnel 

of  tbe  orsaniMtion  of  each  of  the  forty-eignt  State* ;  county  organiMtiona ; 

State  aid.) 
SUte  highway  work.    Pp.  e01-«04.     (Methods  of  procedure  in  aeTeral  States 

and  detaila  of  operation;  coats;  eoBtemplated  work.) 
Appliancee  used  on  State  roada.    Pp.  604-605.     (Lists  of  those  used  in  nine 

SUtea.) 
Gravel  roads  in  New  Jersey.    Pp.  605-606.    (Repairing  with  grarel  and  br^dcen 

atone,  usins  tar  and  ^utria;  laying  bitmninoua  top  on  gravel  base.) 
Prepared  filler  for  pavements.    By  Arnold  Kraeft.    P.  606.    (Specificatjons; 

description  of  fillers  used.) 
Importance  of  road  maintenance.    Editorial.    P.  607.    (A  community  which 

cannot  afford  to  maintain  a  high-class  road  oontinuoualy  in  good  con- 
dition cannot  aSord  to  build  one.) 


June  i,  19U 

Sandy  clay  roads.  Pp.  Sll-filS.  (Conelusions  from  examination  of  twenty- 
five  hundred  miles  of  such  roads  in  Georgia;  selecting  mAteriab;  method 
of  eonstruetion.) 

Additional  highway  data.  Pp.  816-816.  (Roads  on  Ohio  and  New  Mexico 
and  money  spent  bv  each  State  on  hit^wsys  last  year.) 

Milwaukee  creosoted  block  pavements.  By  Frank  Blodgett.  Pp.  815-816. 
(Reasons  for  chanpng  from  sand  cushion  on  streets  carrying  cartraeks; 
annual  hot  oil  treatment;  bulginK;  maximum  jrade.) 

Private  bridges  over  public  streets.  By  Andrew  ^nn  Bostwick.  Pp.  816- 
SIS.     (Regulations   in  several  cities.) 

Wood  block  paving  in  Louisville.  By  D.  R.  L^rman.  Pp.  820.  (Experiences 
of  five  years;  cause  of  bleeding  and  heaving.) 

Granite  block  paving.  P.  824.  (Copyof  letter  from  J.  E.Ramsey  coselsotion 
of  blocka.) 

Jvlv  $,  mi 

Queen  Anne  Boulevard,  Seattle.    By  Claude  A.  Osier.    Pp.  1-4.    (Appliaoeea 

and  methods  of  construction;  details  of  concrete  rebuning  wall  forty-«ix 

feet  high.) 
Specifications  for  concrete  pavements.    Pp.  4-7.    (Proposed  by  American 

Concrete  Institute  and  recommended  by  National  Conference  on  concrete 

road  building;  one  and  two  course.) 
Repairing  macadHninMercer  County.    Pp.  8-4.    (Method  of  repairing  with 

glutrm  binder.) 
Pavmg  in  St.  Paul.    Pp.  9-10.    (Department  equipment  and  cost;  cost  of 

asphalt  repair  plant  and  work  done  by  it.) 
A  tunnel  street  in  Pittsburgh.    P.  14. 

Jvly  9,  l»H 
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Avtial  a,  lOU 
Monicipat  Btreet  repairinK  in  Chicago.    By  W.  J.  OBlligBii.    Pp.  103-1.66- 

(Stationuy  uid  portftble  pl&nta;  form  employed:  ccnnparfttive  eosta  of 

m&intaiDinK  asphalt  pavement  and  municipal  plant  and  by  oontract; 

repairiuK  other  p&rementa.) 
Califonua  highway  conatructton.    By  E.   B.  Rhine.    Pp.   left-ieS.     (One* 

inch  layer  of  aheet  asphalt  and  five-inch  concrete  base;  eonstnietive 

method!-) 
Road  maintenanM  in  Maryland.    Pp.  168-169.     (Oiling  considered  esBential; 

patrol  eystem  of  maintenance;  coat  of  oiling  and  maintenaitoe.) 
Pavement  upheaval  in  Newark.    Pp.   109-170.     (Granite  block  pavement 

Uftad  by  hydraulic  pressure;  remarkable  adhesion  of  the  filler.) 
Stone  block  pavements  without  foundation.    Editorial.    Pp.  173-174. 

Aujrusl  IS,  IBH 
Springfield    street    maintenance.    By    George    L.    Rinkliff.    Pp.    198-200. 
(Limiting  the  tearing  up  of  pavements ;  deposits  required.) 

StpUTDber  3,  18H 
Brick  paving  in  Philadelphia.    Pp.  303-304.     ^Specifications  used  and  con- 

struetion  methods;  handling  and  laying  briok;  making  repairs.) 
Street  paving  in  Providence.    Pp.  305-307.     (Method  of  Uying  granite  block 

aoa  bituminous  macadam;  specifications  and  costs;  city  plant  and  ^srd.) 
Wood  block  pavement  in  Memphis.    By  J.  H.  Weatherfonl,  city  engiDeer. 

Pp.  307~30S.     (Use  of  heavy  traffic  streets;  mortar  cushion  vs.  sand 

cushion.] 
Belaying  old  granite  blocks.    By  Kenneth  C.  Cardvrell.    Pp.  308-309.     (Foun- 
dation leveled  oS;  new  cushion  and  old  blocks  relaid;  cost  of  work.) 
New  specifications  for  briok  streets  and  highways.    Pp.  309-310.     (Issued  by 

National  Paving  Brick  Manufacturers  Association.) 
Oil  for  wood  blocks.    P.  310.     (Specifications  for  oil  and  method  of  applying.) 
Lug  wood  block  in  Nashville.    Pp.  310-312.     (Twetve-pound  oil  treatment: 

mortar  cushion ;  method  of  applying  pitch  filler.) 
Sidewalk  construction  in  Denver.    P.  3)2.     (Cost  of  laying  cement  sidewalk.) 
Connecticut  reinforced  concrete  roada,    P.  312. 

October  1,  1914 

Highway  maintenance  and  repair  in  Chici^o.  Pp.  440-452.  (Use  of  income 
from  wheel  tax;  organisation  and  equipment  of  department;  mainte- 
nance; resurfacing  macadam  with  aaphaltio  concrete.) 

Turning  brick  pavements.    P.  452.    (Resultsof  experiments  at  Savannah,  Ga.) 

Natural  sandstone  curbing  in  Columbus.  By  Henry  Maetiel,  chief  engmeer. 
P.  452-453.  (Considered  more  durable  and  ornamental  than  concrete; 
can  be  placed  in  winter.) 

Development  of  vitrified  brick  pavements.  Pp.  453-455.  (Modern  methods 
of  manufacturing  and  laying;  standardiiing  tests;  factories.) 

Constructing  concrete  roads  in  Maryland.  Pp.  456-458.  (Description  of 
construction  work;  use  of  narrow  gauge  equipment  to  handle  material.) 

Highway  bonds.    Editorial.    P.  459. 

New  traffic  rules  for  St.  Louis.  By  Harry  M.Crutcber.  Pp.460-461.  (Park- 
ing automobilM;  one-way  atreets;  special  regulations.) 

Oetober  tS,  t9H. 
Wood  block  paving  in  Newark.    By  William  A.  Howell,  en|^neer.    Pp.  023- 
826.    (Paving  with  eighteen-pound  treatment;  box  laid  on  mortar  bed 
and  wet  before  laying;  special  features  of  oonatruotion;  safety  aisles.) 
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Notamber  §,  18H 
Laying  aaphalt  ooncrete  in  New  Jersey.    Pp.  955-666.     (Two-inch  wevring 

coat  on  a  siz-isch  bMe|  expftnaion  joiata  in  bue;  description  of  work  oi 

mixing,  Uying  and  rotlinc;  equipment  lued.) 
Repl&cinK  macadam  with  bnclc.    Pp.  656-658.     (Woric  on  New  York  State 

highway  near  Albany;  removing  old  bituminous  macadam;  conebuetioD 

details.) 
California  State  hij^hways.    Pp.  058-669.    (Proerees  of  work  to  dat«;  method 

of  finanoinKi  Imiiting  Eraaes;  concrete  witn  bituminous  top.) 
Notes  on  sand  clay  roaoi.    Pp.    659-660.    (Combining  naturkl  miztureB; 

ordinary  traffic  on  Geor^  sand  clay  roads.) 
Cleaning  roads  without  aprmkling.    I^.  660-662.    (ST>rinkling  unneoeaBajT 

and  injurious;  oil  drippings  beneficial;  wearing  action  of  wet  brick.) 
Road  construction  by  oonvicts  in  Virginia.    Pp.  662-663.     (Building  gravel 

and  dirt  roads;  coete;  construction  details.) 
Road  oiling  in  Pasadena.    By  Frank  Reed.    Pp.  663-665.     (Three  clasaea  of 

oil^nind  surface;  oil  purchased  by  the  city  and  sold  to  cantractora; 

special  sprinkler  used.) 
Regulation  of  street  traffic.    By  John  Shnpson.    Pp.  666-666.    (State  has 

right  to  exclude  automdsiles  from  streets  and  bighwayB;  may  confer 

authority  upon  municipalities.) 
Compacting   foundations.    Editorial.    P.   667. 
Pavement  defects.    Editorial.    Pp.  667-668. 
Pennsylvania  State  highways.    P^.  668-669.     (Financial  difficulties;  repairs 

on  11,000  miles  of  road;  permitted  by  income  and  automobile  licenses; 

work  of  State  laboratory^) 
Cracks  in  concrete  roads.    Pp.  669-670.     (Greater  expansion  from  moisture 

than  from  heat;  amount  varies  with  density;  comutions  affecting  cracks; 

reinforcit^;  di^ed  subgradc) 
Shallow  cutting  in  road  work.    Pp.  670-671.    (Work  of  steam  shovel  in  four- 

teen-inoh  cut;  details  of  operation  and  cost.) 
November  it,  t6U 


macadam;  repair  shops  in  city  yard.) 
Pasadena  street  department.    P.   702.    (Force  and  equipment  employed 
by  the  department;  cleaning,  oiling  and  sprinkling  streets.) 
December  S,  19U 


Small  granite  block  pavement.    Pp.  799-SOO.     (Description  of    laying  as 

practiced  by  three  cities;  detailed  costs.) 
LayiDE  durax  in  Louisville.    By  D,  R.  Lyman,  city  engineer.    Pp.  800-S02 

(Method  ol  laying  and  costs.) 
Paving  with  redressed  granite  at  Albany    N.  Y.    Pp.  802-804.    (A  saving 

effected  of  nearly  11.40  per  square  yard  over  use  of  these  blocks;  method 

of  laying.) 
Paving  work  in  Meadville.    By  B.  F.  Miller,  Jr.,  city  engineer.    Pp.  80*. 

(Method  of  laying  brick  pavement  and  concrete  curb;  selling  bonds.) 
December  31,  IBH 
Roadway  up  the  Palisades.    Pp.  04S-9fi3.    (Description  of  En^lewood  ap- 
proach to  the  Palisades  Interstate  Park,  up  face  of  cliff;  retaining  walls; 

handling  the  work.) 
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BzMninKtion  of  Akron  psTemento.  Pp.  964-966,  (Determining  unonnt  of 
repairing  uid  roconatruotion  neceeauy.  Diaousston  of  pftTing  b;  oitjr 
forces.) 

R«mirfacing  an  old  concrete  road.    Pp.  955-0S6.     (Putting  three-inch  aa- 


Fhou  "MAiTOf  ACTUBBiia  Rxoobd" 
Janvary  1,  ISti 
Types  of  rosd  improvements.    By  M^< 
before  the  American  AsBociation  to 
Atlanta,  Ga.) 

January  IS,  1914 
Bond  iaaues  nod  highway  improvement.    By  Major  W.  W.  Croaby.    P.  66. 

(Deair^ility  of  quality  in  roads  rather  than  quantity.) 
I<aatinE  qualities  of  brick  highways.    By  Ireraon  C.  Wells.    P.  56.    (Methods 

of  laying  brick  hi^ways.) 
Texas  for  improved  highways.    By  Albert  Phenia.    P.  B6.     (Road  improve- 
menta  underway  in  Texaa.) 

January  M,  181  i 

Texas  good  roada.  Editorial.  P.  46.  (Amount  expended  on  highway  im- 
provement in  past  four  yeara.) 

Earth  roada  construction  and  maintenance.  By  E.  A.  Kingsley.  P.  49. 
(Proper  care  of  earth  roods.) 

January  t9,  1614 
BriatoUMempbia  highwa^r.    From  Nashville  Banner.    P.  60.    (Progreaa  in 
construction  of  the  highway.) 

February  S,  19U 
Oood  roada  for  Kentucky.    P.  04.     (Eatimated  ooat  of  improved  hi^ways  in 
Kentnoky.) 

April  9,  19H 
Altamaha  Delta  coDcjuered.    P.  6S.    (Deacription  of  gasoline  locomotive 
used  in  tranaporting  automobilea  acroas  tto  Altamaha  Delta.) 

April  »S,  19H 
A  picturesque  highway  in  North  Carolina  Highlanda.    By  Sylveater  Edmonda. 
P.  to.     (Deecribing  road  in  eourae  of  construction  between  Tryon  and 
Saluda,  N.  C.) 
Brick  pavements  as  an  investment.    By  W.  T.  Blackburn.    P.  61.    (Advaa- 
ttgea  of  brick  roads.) 

May  7,  19H 
Views  of  a  mountain  road  now  buildii^i  in  western  North  Carolina.    (Tryon- 
Saludft  highway.) 

May  14, 19H 
BnildinK  better  highways.    Editorial.    P.  42.    (What  Tens  ia  doing  for  good 
roads.) 
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Jfov  at,  I9H 
M«ke  tbe  Atlanta  road  congresa  the  biggeet  ever  held. 


P.  40,    (Needed 


By  F.  Louia  Qmniner. 


Augvt  9,  18U 
More  than  |1, 000,000  for  roadt  and  bridges  i: 


October  U,  19U 
Southern  road  and  street  number. 
The  influence  of  good  highways.    Editorial.    P.  GO. 
Interesting  and  valuable  features  of  the  Fourth  American  Road  Coogreas. 

P.  61.    (Construction  and  maintenance  program.) 
Southern  governor*  and  highway  eocineers  tell  of  road  improvements  under 

wav  and  of  enthusiasm  for  the  future.    P.  63.     (LettenfrtHu  govemora 

ana  State  highway  engineera.) 
Some  practical  reasons  why  women  should  work  for  good  roads.    By  Abby 

Scott  Baker.    P.  62.    (Disadvantages  of  bad  roads  to  women.) 
Highway  improvement  in  the  South.    By  Logan  Waller  P^e.    P.  63.     (Pn^- 

re«  and  moepecte.) 
Good  roads— Their  relation  to  civilisation.    By  Robert  Stuart  MaoArUiur. 

P.   M.     (Comparing  progress  of  localities  with  good  roads  with  those 

with  bad  roaoB.) 
The  work  of  the  Offic«  of  Public  Roads,  with  special  reference  to  tbe  South. 

By  J.  E.  Pennybacker  and  A.  P.  Anderson.    P.  66.    (Purpose,  expendi- 
tures, etc.) 
Bond  issue  u  a  basis  for  road  improvements.    Bf  Charles  F.  Cushman.    P. 

68.     (Economical  methods  of^road  construction.) 
Selection  of  materials  in  improving  higbwaye.    P.  50.     (Showing  diagram  of 

construction.) 
£arth  roads.    P.  71.     (Construction  and  care  of  earth  roads.) 
Sand-clay  roads.    P.  72.     (Construction  and  care  of  sand-clay  roads.) 
Road  building  gravels  and  gravel  roads.    P.  73.     (Usefulness  of  gravel  in 

road  building.) 
Macadam  in  construction.    P.  74.    (Value  of  macadam  in  construetion  of 

roads.) 
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Briok  roada.    P.  76.     (Conatruotion  and  durability  of  brick  roada.) 

Some  easentiala  In  concrete  road  oonatruotion.    F.  76-     (Conetruction  of 

concrete  roade.) 
South  spending  $52,000,000  a  yesi  for  improved  roadi.    P.  77.     (Table  riiow- 

in^  noir  and  where  spent. } 
How  cities  and  towns  should  improre  tughwaTs.    By  H.  E.  Ansohuts.    P.  ?S. 

(Advantages  of  good  roads.) 

October  tB,  19H 


NovtTnber  II,  ISli 
Mobiliied  at  Atlanta  for  modem  improred  highwayi.    By  Richard  H.  Ed- 
monds.   F.  41.     (Fourth  American  Road  Coagresa.} 
Showing  how  modem  highways  are  built  and  maintained.    By  William  H. 

Stone.    F.  43.     (Exhibits  at  Atlanta  of  road  machinei?,  etc.) 
Views  from  different  standpoints  of  problems  in  road  making.    F.  47.     (Ex- 
tracts from  technical  and  popular  papers    presented  at  the   Atlanta 
congreas.) 

Dee«mber  3,  101^ 
American  Road  Builders' Association .    F.  S9.    (Details  of  aonuiJ  convention 

in  Chicago.) 
For  Tennessee  roadmakers.    P.  60.     (Highway  engineering  coune,  Univeraity 
of  Tenueasee.) 

December  10,  IBH 
Do  public  work  now.    P.  37.    Editorial.    (Advocating  undertaking  public 

work  in  dull  period.) 
American  Road  Builders.    P.  iS.    (Outline  of  program  as  to  the  Chicago 
Convention.) 

December  17,  1814 
A  national  north  and  south  highway.    P.  37.    Editorial.    (Advocating  na- 
tional highway  from  Washington  to  Florida.) 
American  Road  Builders'  Congress.    P.  43.     (Details  of  annual  meeting  and 
exhibit  at  Chicago.) 

Deembtr  $i,  lOH 


Fkom  "SotrrBXRN  Good  Roads" 
/anuory,  IBH 
Road-building  activity  around  Bristol.    By  N.  B.  R«Min«.    P^.  Ml. 
Interdependence  between  good  roads  and  the  rural  mail  •emce.    By  Hon. 

F.  V.  DeGraw.    Pp.  Ift-ll. 
The  use  of  explosives  in  road  building.    Pp.  18-19. 
European  highwaya.    By  John  C.  Nichobon.    P.  27. 
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Road  eonitructioo  in  mountunoaB  sections.    Bjr  Wm.  F.  Cocka.    Pp.  S-7. 
Promss  msd«  for  the  building  of  tba  "Boons  Wsy."    By  Jamea  Marst. 

Rosd  coDStruction  in  Maonohiuetts  with  refined  tar.    Bv  Philip  P.  Sharpies. 

Pp.  lt-I6. 
Sub-Drnuuiation  tor  aeeuriiuc  efBoient  msintanance.    Bv  John  N.  Carlisle. 

P.  17. 

March,  ion 
Road  building  progt'ess  in  Louisiana.    Bv  W.  E.  Atkinson.    Pp.  6-7. 
The  merit  system  in  road  management.    By  L.  W.  Page.    Pp.  9-12. 
A  Beneral  rsTiew  of  the  road  situation  in  Kentucky.    Pp.  13-16. 
Maying  the  truck  pay.    By  H.  D.  Pratt.    Pp.  M-2S. 

Apnl,  UtA 


Pp.  7-8. 

The  Rio  Grande  miliUry  highway.    By  Mascm  Maney.    Pp.  16-17. 
Mud  shell  roads  in  the  Gulf  coast  oounty.    By  J.  M.  Howe.    Pp.  lS-20. 
What  McLennan  County  will  do  with  her  big  bond  iasuo.    (Tesaa).    B] 

R.  J.  Windrow.    Pp.  22-38. 
The  road  situation  in  Vir^nia.    By  Hon.  O.  P.  Coleman.    Pp.  27-28. 

May,  laU 
West  Virginia's  roads  and  first  needs.    By  A.  Dennis  Williams.    Pp.  6-7. 
Highway  improvement  in  Maryland  under  Governor  Goldaborou^.    Pp 

14-16. 
How  good  roads  affect  rural  women.    By  Mrs.  March  Culmore.    Pp.  36-37. 

June,  1»H 


Tbx  Hickory  Nut  Gap  road.  North  Carolina.    By  Jos.  H.  Pratt.    Pp.  13-16. 
Road  revenue  by  bond  issue  in  North  Carolina.    By  Miss  H.  M.  Berry.    Pp. 

lS-20. 
Cement  clay  gravel  in  North  Carolina.    By  F.  J.  McGuire.    Pp.  26-26. 
Florida's  needs.    By  L.  E.  Boykin.    Pp.  35-36. 
Shall  the  United  SUtes  build  hij^ways.    By  C.  H.  Claudy.    Pp.  37-38. 

Jidy,  ton 
The  Valley;  Turnpike.     (Va.).    By  Harry  F,  Byrd. 
Consideration  governing  the  proper  location  of  roads. 

Pp.  11-13. 
An  experience  in  highway  maintenance.    Pp.  21-22. 

Aujrust.  t9H 
Roads  ttkat  start  somewhere  and  end  somewhere.    By  Gov.  ] 

Pp.  5-10. 
Road  culverts  and  siphons.    By  Jss.  W.  Jones.    Pp.  27-28. 

Stplember,  t9U 

. dale  County,  Miss. 

Sand  clay  roads  in  Virginia.    By  F.  D.  Henley. 
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Concnt«  roftdi  for  I'exaa.    By  R.  C.  Stubbs.    I^.  30-21. 
Lover  eouotry  nhool  att«aduiee  where  roads  *re  bad.    P.  S3. 
Road  building  in  N.  A  W.  Territory.    By  E.  A.  Sohnbert.    P.  27. 

October,  lOU 
Importance  of  AmerioanRoadCongresB  to aoutbem road  bnildera.    By  L.  W. 

Page.    I^.  6-6. 
Natural  sand  clays  in  North  Carolina— Piedmont  Belt.    By  John  E.  Smitb. 

Pp.  15-16. 
Poblio  roade  and  public  schoobi.    By  Dr.  Joe.  H.  Pratt.    Pp.  17-18. 
Road  building  materials  in  Florida.    By  Choa.  E.  Foote.    P.  10. 
What  ia  a  poet  roadT    By  Judge  J.  M.  Lowe.    Pp.  20-21. 
Proper  road  construction  at  tow  coet  and  maintenanoe.    P.  25. 

November,  19H 
The  36S-DayRoad  Club-— how  it  was  orguused  and  how  it  works.    By  E. 

Blair  Wall.    Pp.  K-8. 
County  highway  bndms.    By  J.  N.  Ambler.    Pp.  10-14. 
The  Appalachiao  PtSk  mOTement  as  related  to  roadi.    By  O.  N.  Powell. 

Pp.  16-18. 

December,  1914 
How  the  Georgia  good  roods  movement  was  stimulated.    By  S.  W.  McCalUe. 

Pp.  5-7. 
Reeponaibility  of  costraotore  in  carrying  out  deaigna  of  en^neert.    By  Hw- 

old  Parker.    Pp.  12-18. 
The  road  materials  of  TennesBee.    By  A.  H.  Purdue.    Pp.  16-19. 
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HIGHWAY  ENGINEERING  EDUCATION 

Atrlcutturat  and  Mechanical  Colleg*  of  T«nu,  Collefta  Stadon, 
Tnaa 

Th«  courw  eonaiita  of  three  lecture  periods  per  week,  of  one  hour  each, 
during  one  semester  of  the  junior  year.  This  course  covers  generBl  elemea- 
tary  study  of  the  subject  of  country  roads  and  city  psvements;  character 
of  matorialfl  snd  tvpes  of  eonstniotionj  location  and  drainage  of  roads; 
maintenance;  road  laws;  finances;  organuation  and  superrision.  Textbook 
on  Highway  Sni^iTuering,  Blanchard  and  Drowns. 

In  addition  to  the  regular  eoune  the  College  also  oOon  a  four-weeka 
winter  course  for  road  supervisors  and  county  surveyors  covering  practical 
features  of  the  work. — Robibt  J.  Pom,  Professor  of  Highway  Engineering. 

Alabama  Polytechnic  loatltute.  Auburn,  Alabama 

Road*  and  Pavement*. — Five  hours  a  week  for  fifteen  weeks  is  devoted  to 


maintenance  of  earth,  gravel  and  macadam  roa^;  bituminous  materials 
in  road  ooniinietion;  street  plans;widtb  and  grade  of  streets;  curbs  and 
gutters;  construction  of  and  comparative  merit  of  various  kinds  of  street 
pavements;  construction  of  •idewa1ks;street drainage. 

Boad  MoieriaU  Laboratory.— Tbne  boun  per  week  for  ten  weeks.  Tests 
»n  made  of  the  various  road  materials  to  determine  physical  propertiea 
and  relative  merits  of  the  various  materials  used  in  hignway  construction. 

Road  and  Street  /mproucmenl.— Three  hours  per  week  for  eleven  weeks  in 
making  surveys,  plans  and  estimatea  for  road  and  street  improvementa. 

Special  On*  Year  Cowae  /or  Road  Foremen  and  tntpeetort. — Elementary 
work  is  mathematics,  drawing,  surveying,  and  shop  work. — John  J.  Wii<- 
uoui,  Dean  of  Engineering. 

Armour  Itutltuta  of  Tcchnolofty,  Chicago,  lUlnoIa 

The  coune  is  given  in  the  first  semester  of  the  senior  vear,  covering  a 
period  of  eighteen  weeks,  three  hours  per  week.  The  study  includes  eco- 
nomic theory  of  the  location  and  construction  of  country  roads;  deeign, 
eonstruction,  and  maintenance  of  city  street*  and  pavements,  and  a  study 
of  the  various  materials  used  for  road  building,  streets,  and  pavements. 
Blanchard  and  Drowne's  Highioay  Engineering  is  used  as  a  teirt,  supple- 
mented by  lectures,  tibrarv  references  and  inspection  trips  to  paving  work 
on  Chicago  Streets— H.  M.  Katmokd,  Dean. 

Brown  University,  Provldeoce,  Rhode  Island 

The  course  coven  economics  and  theory  of  location  and  eonstruction  of 
country  highways.  Emphasis  is  placed  on  the  relative  advantages  of  tba 
different  forms  of  modem  surfaces  for  country  highways ;  and  the  ad^ta- 
bUity  of  the  different  forms  of  surfaces  for  city  work.  Methods  d  testiim 
various  road  materials  are  taught  by  lecture. 
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FMd  trips  am  nqnind  for  tia  puriMMof  iafoMtinctheinur  fonne  of 

'  " ■^"   '  "  "  '  lenci.    The  woi*  u  tka^t  in  ttam   ' 


Profn 


r  of  Civil  Engineerini. 

Buckaell  Univorsltj,  Ltmtahaxt,  PennaylTuila 


Tbe  Mosomie  locktion,  dcsi^  and  conttniction  of  rotuis  and  pavementa 
un  eonaidered,  ccxnpariBona  beuiK  camd»  between  tbe  vuioui  metboda  ud 
ntfttcrialfl.  Beotions  of  ronda  ana  atreeta  are  aurveyed  and  from  the  notea 
taken  plans,  apeciGcationa  and  sBtunatee  fo^  conetruction  and  pavioR  are 
prepared.  The  instruction  ia  given  in  the  first  term,  junior  civil  engineer' 
IDK,  five  hours. — C.  A.  Likduiann. 


Ghrlatlui  Brothers  Gotlsfte,  St.  Louis,  HUsourl 


Presideat 


Cornell  UnlTersIty,  Itbaca,  New  York 


Fir»t  Ttrm,  Fifteen  periotU,  Fovrth  Keor.— Lecture  and  recitation  course 
eovering  methods  of  construction  and  muntenance  of  standard  types  of 
roads  and  pavements. 

Second  Term,  Fortyfive  Periods,  Fourth  year  .—Elective  course.  Lectures 
recitations  and  probliuas  covering  prevailing  methods  of  location,  construe- 
tion  and  maintenance  of  roada  and  the  economics,  construction  and  main> 
tenanoe  of  city  pavemsnts.— E.  E.  Haskbli^  Dean. 

Cotumbta  Univeraltr,  New  York  City 

The  graduate  course  in  highway  engineenog,  leading  to  the  master's 
degree,  coropiisea  sixteen  courses,  eomvalent  to  one  academic  year  of 
twenty  recitation  periods  per  week.  Tne  course  is  given  from  December  to 
March  inclusive,  beitce,  as  a  residence  of  one  collegiate  year  is  required 
before  the  master's  detjree  will  l>e  awarded,  it  is  neceaaary  for  graduate 
students  in  highway  ennimeerinK  to  be  in  reaidonce  during  two  winter  perioda 
or  the  equivalent  thereof.  All  the  courses,  with  the  exception  of  two  eemi- 
narcoursee  are  given  in  periods  of  from  two  to  four  weelui. 

The  several  gnduatr  eouraea  are:  Highway  engineering  101 — EconcHnios 
and  deaign  of  roada  and  pavements;  103— Broken  Stone,  gravel  and  other 
roads:  brictc,  stone  block,  wood  block,  and  cement  concrete  pavementa; 
lOS— Bituminous  aurfaoee  and  bituminous  pavenMuts;  101— Higniray  inris- 
prudence,  highway  lawa  and  syatoma  of  administration;  lOG — H^nway 
brid^  and  culverts;  lOS— Management  eDoneering;  107— Mechanical 
apphanoee  used  in  highway  engineering;  lOa—Non-bituminoua  road  mate- 
nala,  laboratory  eourae;  lOfr— Road  surveying  snd  designj  110 — Strset 
surveying  and  desijpi;  111  snd  113— Seminars  in  highway  engineering  liter- 
atnre:  Chemistry  H-IW— Mining,  manufBeture^  testing  and  inspection  of 
bituminous  materiala;  H-300 — Testing  of  bituminous  materials,  laboratory 
eourae:  Geology  H'21S— Engineering  geology;  H-31ft— Lithology  and  petroU 

instruction  is  given  by  lectures,  aeminare^  Isboratorv  and  library  research 
work,  and  inspection  trips.  Besides  a  special  corps  of  pprmaiiRnt  officers  of 
inttruetion,  from  twenty  to  twent^-Sve  non-reHidnnt  lecturers  in  highway 
engineering  give  lectures  in  special  fields  in  which  they  are  recognised 
spsefallsts. 
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EquipoMBt  iDcludM  1«bor«tori«i  for  tbe  tMtini  of  bituminoui  and  aon- 
bitumiDOua  hifjiwftjr  nukteriaU.— Abtbok  fl.  Blamchard,  ProfaaKtr  of  Hifb- 
Wfty  ElngiiiMnDf. 

Geort*  Wuhlofttoa  UnlTeraftr,  WMblngton,  D.  C 

The  coune  in  tiigti^aya  and  ytntammU  conatata  of  two  leetnrea  a  week 
for  the  aecond  term  of  the  sophomore  year.  The  rourae  takea  ap  briefiy 
the  location  and  eonatniatioD  of  roada,  the  materiala  uaed  in  road  buUd- 
iog  and  the  varioua  methods  of  aurfaciag.  The  latter  part  of  the  term 
ia  given  to  tbe  study  of  the  different  methoda  of  atreet  paving.  Otber 
couraes  give  work  in  aui  '  ■   ■ .  -  ._.    .  «   .m 

DoooBBBTT,  Profeaaor  ii 

Harmrd  UnlTcnlty,  GMnbrldtc,  MMaacbnaott* 

In  cofiperation  with  the  Masaaohiuetta  Institute  of  Technology  &com- 

SrehenaiTe  set  of  roursea  in  highway  engineering  was  begun  ia  September. 
B14.  These  courses  are  given  as  options  in  the  third  and  fourto  year  ol 
the  undereraduate  course  in  civil  engineering.  Graduate  ooursee  are 
also  offered.  The  third  year  subjects  omy  are  gtveo  in  1914-lS,  in  1916-16 
all  the  courses  will  be  cnered.  These  coursea  oompriae:  road  and  street 
construction  and  drainage;  highway  location,  drawing  and  demnii  highway 
economics;  highway  specifications;  testing  highway  materiab;  and  tbe 
ohemistry  of  road  making  materials.  (See  also  Maaa.  Inat.  of  Tech.) — 
Hbctob  J.  HcoBKS,  Chairman  School  of  EngineerinK. 

Howard  University,  Washington,  D.  a 

RmuU  and  PagamtnU. — One  hour  per  week,  first  half  year.  Studv  of 
good  roada  problrau,  traffic  over  country  roads  and  city  streets  and  beat 
methods  of  eonstruotioii  and  m&ist«nance  for  earth,  gravel  and  broken 
stone  imAb.  Text:  Beer's  Boadt  and  PmtmtnU.—¥.  B.  FsKXiNa,  Direc- 
tor. 

Iowa  State  Collese,  Amea,  Iowa 


elect  to  do  so  may  begin  in  the  second  semester  m  their  junior  year  to  take 
a  Mriet  of  correlated  roureei  covering  Hi^way  economict;  Syatems  of 
administration  for  state  and  county  road  work ;  Methods  of  promoting  and 
finaneingbi^way  construction:  Types  of  roads  and  pavementa;  Methoda  of 
oonatruction  and  cost  of  roads  and  pavements;  Expert  reports;  Taking  and 
interpreting  the  traffic  ceniusj  Design  of  roada  and  paveinents;  Teats  of 
road  ouildina  materials,  includrng  bituminous  materials. 

The  Iowa  highway  commission  nas  its  office  at  the  college,  and  by  cooper- 
ation between  the  civil  engineering  department  and  the  commission  students 
are  often  enabled  to  set  summer  work  on  hif^way  construction,  or  as  inspec' 
tors  of  highway  bridge  conatruction. — T.  K.  Aoo,  Assistant  Frofeasor  in 
Civil  Engineenog,  R.  A. 

Lafayette  College,  Eaaton,  Penniylvanla 

Roodt  and  Poremcnb.— Location,  construction  and  maintenance  of  town 
and  country  roads,  city  streets  and  pavements;  street  cleaning.  Second 
term,  junior  year,  two  periods  of  one  hour  each  per  week.  This  tenn 
extends  over  eleven  weeks. 
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Bead  Material  Ltdwralory. — Staodard  teat*  of  pvfiag  brick,  and  a  teat  oa 
road  metal  by  the  Deral  machiae.  We  hope  to  inBtatfin  the  near  future  a 
new  laboratory  for  the  teitins  of  petroleums,  malthaa,  tare  andasphBlta. 
The  equipment  will  be  that  recommended  in  Bulletin  No.  38  of  the  Office  of 
Public  Roadfl. — Wiluam  T.  Lri.E,  Profeaeor  of  Municipal  Engineering. 

Lehigh  Uolvonlty,  Soath  Bethlehsm,  PennajrWaiila 

InatnietioD  in  highway  engineering  ia  given  to  the  etudenta  in  the  junior 
claaa  of  the  civil  engineeriag  deparbnent.  It  coasiate  of  two  recitationa 
each  week  for  one-half  of  a  coUepe  year,  in  all  about  thirty-two  recitation*, 
supplemented  by  lecturea  on  highway  engineering  given  by  engineera  in 
practice.  Each  student  taking  this  course  has  also  courses  in  masonry 
cottstmction,  bridge  work,  drainage,  railway  location  and  instruction  in 
laying  out  curves  and  computing  earthwork. — Fbank  P.  McKiBsair,  Pro- 
fessor of  Civil  Engineering. 

Loyola  Unlvenitr,  Cbfcmgo,  IIUnoI> 

The  couiae  of  instruction  consists  of  lectures,  recitations,  collateral 
reading,  and  viaita  of  inspection  of  road  works  under  construction  in  this 
locality.  The  course  includes  location,  conatruction  and  maintenance  of 
roads,  and  the  construction  and  maintenance  of  citystreeta  and  pavements. 
William  H.  Caeili.,  M.A.,  M.Bc.,  C.E.,  Dean  of  Engineering. 

Maryland  Agricultural  Collage,  Cotl^e  Park,  Hmrylaod 

Five  periods  a  week  for  one  t«nn  are  given  to  the  theory  of  hi^way 
engineering,  Suchpart  of  eight  periods  as  is  neeessar}[  is  given  to  prac- 
tice in  the  field.  lliiH  involves  reconnaissance,  preliminary,  location  and 
relocation  surveyi  and  includes  setting  of  grade  stakes,  computation  of 
quantities,  etc. 

Attention  is  given  in  certain  other  courses  to  matters  pertaining  to 
highwaj^  engineering.  The  subiect  of  highway  bridges  and  culverts  is 
treated  in  structural  design  and  lectures  and  laboratory  practice  on  cement 
and  concrete  ara  given  during  one  term.— T.  H.  Taliavkhro. 

Haaaachuaatta  Inatltute  of  Technology 

HiOBWAT  Option  in  Cini.  ENoiMiaaiNO 

DSSCSIPnON  OF  BCBJXCTB 

Highway  SnginMriim.^Tiua  course  conaiata  of  fifteen  lectures  given 
during  the  second  term  of  the  third  year.  It  comprises  an  outline  of  the 
prinoiplea  governing  the  location,  construction,  and  maintenance  of  roods, 
and  the  conatruction  and  maintenance  of  the  various  kinds  of  pavements 
for  city  streets.    The  text-book  uaed  is  Baker's  work  on  Roads  and  Pave- 

Chemitlry  of  Road  Making  MaUriaU. — A  course  of  thirty  lectures  and 
conferences,  with  ninety  hours  laboratory  work,  in  the  first  term  of  the 
third  year.  It  considera  the  source,  preparation,  application  and  testa 
of  cements,  bitumena,  tars^  binders,  ous  and  preservative  agents  used  in 
connection  with  road  making. 

Bighmay  Drawing.— Thin  course  supplements  the  class  work  of  the  course 
in  railroad  engineering.  It  requires  forty-five  hours  in  the  first  term 
and  seventy-five  hours  in  the  second  term  of  the  third  year.  From  notaa 
taken  in  the  field,  a  map  and  profile  of  the  preliminary  survey  for  a  rail- 
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road  are  plotted  and  finiabed.  Another  probton  u  tbe  adjuatment  o(  a 
highway  locatioo  upon  a  eontour  map,  inTolTJnK  etnapntation  of  tke 
earthwork.  The  course  also  includeo  drafting  ahowing  the  a^^Iieatiotia 
of  the  courae  in  railroad  engineering  to  hi^way  work. 

Highaaji  3pteifie<Uioiu.—\  courae  of  thirty  houra  of  lecturea  and  reeita- 
tiona  during  the  aecond  tenn  of  the  third  year,  treating  of  the  principles 
and  applicationa  of  contract*  and  apecifications  apphoable  to  hi^way 
construetion  and  practice  in  writing  Bpecificationa. 

Tttling  Highway  MtUtriaia. — A  course  of  tUrty  houn  of  lectures  and 
Uboratwy  work  during  tbe  aecond  tenn  of  the  third  year,  in  which  physical 
teats  of  various  kioda  of  materials  used  in  highway  coDstniotion  are  made. 

Hiphuay  Coaahttftton.— A  course  of  forty-five  recitationa  pvea  during 
the  nrat  term  ol  tbe  fourth  year.  This  course  ia  an  extenuon  of  one  course 
in  highway  enpneering  and  include*  a  thorough  study  and  disouasion 
of  modern  hiKhway  ooostruotion  and  maintenance,  including  city  par»- 
menta  and  aittewalba;  inspections  of  roads  under  eonatruotion,  and  entiool 
examinaliona  of  pavemeata  in  use  to  determine  the  effect  of  traffic  and 
other  factore  on  tiie  wear  of  street  surfacee. 

Roadwaj/  Drainage. — A  course  of  fifteen  exercises  pvwi  in  the  first  term 
of  the  fourth  year,  in  the  study  of  drainage  areas,  nin-o&  and  dengD  of 
eul  verts. 

HigkiBay  Deiign. — A  course  of  sixty  hours  in  tbe  aecond  term  of  the 
fourtn  year  in  the  des^  of  streets  and  pavements,  including  detailad 
designs,  finished  plsns,  imd  estimates  of  cost  of  construction. 

Highway  Bamomie*. — A  courae  of  thirty  recitationa  given  in  the  aecond 
term  of  the  fourth  year  in  the  methods  of  financing  the  construction  and 

maintenance  of  highways  and  pavements,  sod  upon  the  relative  e> '~~ 

of  pavements,  both  in  first  eost  and  maintenance. 

Gkaduatx  Cqubses 


Road  fiitumcnt  and  Binder*. — A  course  of  fifteen  leotuiee  and  thirty 
hours  in  the  laboratory  in  tbe  aecond  term.  This  course  ia  intended  for 
civil  engineers  and  deala  with  the  applications  and  tests  of  bitumens, 
tan,  oils,  paints  and  cbemieals  used  in  the  preservation  of  roads  and  road 
structures. 

Roadvay  Corulrvcb'on. — Two  hours  of  lectures  or  conferences  per  week 
accompaued  b^  extensive  aaaiRsed  reading,  inspection  of  road  conatruc- 
tion,  examination  of  report*  uid  cost  records. 

(See  Harvard  University.) 

Michigan  Atrlcultoral  College,  Bast  Lanslnft,  Mlcblflan 

Rood  CoMtntetion.— Two  recitation  hours.  Six  hours  Geld  work  per  week. 
Spring  term  of  tea  weeks.  Described  as  the  principles  and  practice  of  hirii~ 
way  location,  construction  and  maintenance,  Hequired  of  seniots  in  the 
forestry  course. 

PavemenU. — Two  lecture  hours  per  week,  winter  term.  Required  of 
seniors  in  civil  engineering. 

A  study  of  apeoincatiotia,  methods  and  materials  used  in  the  design,  con- 
struction and  improvement  ot  suburban  roads  and  city  streets. 

AgricullJiral  Engineering. — Winter  term,  five  lecture  hours  per  week. 
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New  York  UolTanlty.  N«ir  Toifc  Cltr 

A  courae  embodviDg  the  gensral  principles  of  highway  oonatruction.  It 
includes  «  study  of  preliminary  nml  locAtion  surveys,  foimd&tiona,  paTing 
luatAriala,  coneider&tion  of  the  iuitebility  of  vsrious  types  of  roads,  dust 
pievention,  street  cleaning  and  maintenance,  and  aide-walk  conBtruotion. 
Bophomora,  first  toim.  Lectures  or  reoitations,  two  hours.  Textbook 
Hmkuay  Enginttring,  by  Blanchard  and  Drowne. — Cbas.  H.  Snow,  Dean. 

North  Dakota  Aftiicultorsl  College,    Fargo,  North  Dakota 

Highway  ImpTovemtnU—h  condensed  course  in  highway  oonatructtoa 
and  maintenance.  Special  attention  is  given  to  the  care  of  earth  roads. 
Three  credita  for  one  semester. 

Roadt  and  PaeemeTUt. — The  location,  construction,  use,  economics,  care, 
deterioration,  maintenance  and  repair  of  earth  and  metal-surfaced  high- 
ways; and  the  economics,  construction  and  maintenance  of  city  pave- 
menti  with  Baker's  Treatite  as  a  text  is  offered  in  the  civil  and  agricul- 
tural engineering  courses.    Four  credita  for  one  term. 

Counlry  Road*. — A  more  elementary  treatment  of  the  construction  and 
maintenance  ot  country  roads  is  given  in  the  courses  in  agriculture.  Three 
credits  for  one  term. 

Samomicg  o]  Highway  CorMfrucfion.— Economic  and  social  advantages 
of  improved  roads;  the  traffic  censua;  local  and  centralized  s^teme  of 
eontrol ;  highway  laws;  organiiation  of  construction  and  engineenng  forces; 
eoet  data;  methods  of  ikanating  work;  forms  of  contract,  etc.  Three  credits 
for  one  •cmester— R.  H.  Slocum,  pBoressoR  or  ENoiNaaniNo. 

Norwich  Uotvcralty,  Northfisld,  Vermont 

Svntor  I'ear,  Firtt  Semeater. — The  theory  and  design  of  steel  highway 
bridge  trusees;  reinforced  concrete  cuIvMts,  and  bridges;  engineering 
specifications;  highway  engineering  as  follows;— The  study  of  the  economic 
principles  of  road  location,  construction,  maintenance,  and  cost,  the  con- 
struction and  maintenance  of  road  surfaces  and  pavements. 

Senior  Year,  Second  SemttUr. — Advanced  struetutesiengineerine  design; 
highway  engineering  as  follows: — Highway  economics,  methods  of  financ- 
ing, cost  of  conatructioo  and  maintenance,  inspection  of  road  and  pave- 
ment work,  State  highway  eyetenu,  legaj  proceeding  for  improvement, 
condemnation,  assessment  of  cost,  forms  of  contracts  and  reports.  High- 
way laboratory  as  follows:— Complete  teste  of  bituminous  and  non-bitumi- 
nous materials. — Artbub  E.  Winslow,  Department  of  Civil  Engineering. 

The  Ohio  State  Uolveraity,  Columbue,  Ohio 

Highway  engineering  is  given  in  junior  year  under  the  general  title  of 
"Roads  and  Pavements."  The  course  nms  eighteen  weeks  and  is  given 
three  hours  of  lecture  and  recitation  work  per  week.  The  textbook  em- 
ployed is  Baker's.  In  addition  to  the  text  assignments  students  are  re- 
quired to  make  from  thirty  to  fifty  readings  of  selected  artiolea  on  high- 
way work  from  the  engineering  publications  and  ma^aslnes.  The  instruc- 
tor takes  the  classes  out  for  several  short  tripe  to  inspect  the  streets  of 
Columbus  and  vicinity. — Edward  Obtom,  Dean. 

Oklahoma  Agricultural  aad  Mechanical  CoUete,  StIUwatar, 
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rfttory  for  totting  non-bitumiDOua  outeriKle  baa  been  fitted  out.  Instruc- 
tion IB  ^vea  in  iurveyinc,  computation  of  eu-th  work,  and  other  civil 
engineenng  subjeeta  doMl^  Klated  to  highway  work,— Ai,rBXs  Botd, 
Professor  of  Cinl  Engineering. 


OragoB  Agrlctiltnrnl  CoUcfte,  GorralUa,  Onfton 

InatructioQ  in  higliway  engineering  at  the  Oregon  Agricultural  College 
ia  given  in  a  full  four-^ar  oourM  leading  to  the  degree  of  bachelor  of 


during  the  junior  and  senior  years.  In  addition  to  the  more  general  civil 
engineering,  subjects,  such  aa  surveying,  masoiuy  and  foundations,  bridges 
(theory  and  design),  reinforced  concrete  (theory  and  design),  the  law  of 
contracts,  etc.,  it  includes  the  following  technical  courses: 

Roadt  and  Pavemenli.—A  atudy  of  the  fundamental  principles  of  loca- 
tion, construction,  and  maintenance  of  roads,  as  well  as  a  thorough  study 
of  the  materials  used  in  road  and  street  building. 

Junior  year;  first  semeeterj  3  credits. 

Cemtnt  and  Highway  IrfiAoraloru.— An  experimental  study  of  Portland 
cement;  standard  A.  a.  C.  E.  metno<ls  of  cement  tes:ting;  examination  of 
sands,  grading  of  aggregates,  determination  of  voids,  etc. ;  abrasion,  hard- 
ness, toughness,  eementini  value,  and  other  tests  on  macadam  rock; 
tests  of  paving  brick;  standard  tests  on  bituminous  compounds. 

Junior  year;  first  semester;  2  credits. 

Highway  Enoineering. — E^oonomie  grades  and  proper  location  for  differ- 
ent soils  and  surfacing  materials.  Surface  and  sub-surface  drainage. 
Culvert  design  and  construction.  Construction  and  muntenance  of  earth, 
sand  clay,  oued  earth,  gravel,  macadam,  concrete,  brick,  and  other  types 
of  roads.  Dust  preventives  and  road  binders.  Preliminary  surveys  and 
estimates.    Specifications. 

Senior  year;  both  semesters;  4  credits  each. 

Eetmomiei  of  Highxoay  ConatTucHon. — Lecture  and  reading  course.  Eco- 
nomic and  social  advantages  of  improved  roads.  The  traJHc  census. 
Local  and  centralized  ayatems  of  control.    Highway  laws  of  diSerent 

States.    Organisation  of  construction  and  e~""' •---  ' .-i__.  j_.- 

Methods  of  naudling  work.    Forms  of  cont 

Senior  yearj  second  semester;  2  credits. 

Road  Maehxner}/. — A  course  designed  to  familiarise  the  student  with 
the  purpose,  care,  and  manipulation  of  the  different  forms  of  power- 
driven  road  machinery,  both  steam  and  gas,  as  exemplified  in  modern  road 
construction. 

Senior  year;  first  semester;  1  credit. 

Derign  o}  Highway  SfrucfurM. — A  draughting  room  course  in  the  design 
of  different  kinds  of  structures  required  in  higuway  work. 

Elective:  senior  year;  2  credits. 

AdvatKcea  Highway  Lahoralory. — DiSerent  road  and  paving  materiala 
and  binders  are  tested  and  their  relative  values  determined.  Sheet  asphalt 
mixtures  and  bituminous  mortars  are  studied,  to  determine  the  enecta 
of  various  changes  in  the  grading  of  the  aggregates.  Finally,  samples  of 
various  types  of  roada  and  pavements  are  anal;yied  for  density,  compo- 
sition, and  grading,  with  special  reference  to  their  conformity  with  specifi- 
cations un<Kr  which  built. 

Senior  year;  first  Hemester;  3  credits.— Gordon  V.  Skelton,  Professor 
of  Highway  Engineering. 
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Th«  PmnsylTonla  Stat*  CSolt«ta,  Stat*  College,  PannsylruU* 

Highway  engiaeering  ie  taught  in  a  full  four  year  uodergraduate  oouna, 
Msentially  a  course  in  civil  enKtneeriDg,  but  modiGed  by  changea  in  the, 
latter  part  lo  that  more  time  ie  made  available  for  strictly  bigbwaj^  engi- 
nesring  braache«.  The  apecialized  work  in  highway  engineeriag,  beginniag 
at  th«  middle  of  the  junior  year  and  continuing  to  the  end  of  the  senior  year, 
ii  as  folloira;  two  houn  of  recitations  and  lectures  per  week  for  one  semester 
in  theory  of  roads  and  pavements,  four  hours  per  week  for  one  semester  in 
laboratory  testing  of  bituminous  road  materials;  and  about  six  hours  per 
week  through  one  year  devoted tothenecessaryBurreva, and drawingsand 
computations  for  the  design  and  estimate  of  cost  for  tne  improvement  and 
reconstruction  of  a  section  of  a  street  or  road.    For  experimental  and 

fractioal  study  of  road  building  the  School  of  Engineering  nas  available  a 
Z-ton  Monarch  steam  roller,  a  road  grader,  a  stone  crushM^  and  screens. 
There  are  also  several  log  drags,  road  hones,  plows,  etc.  The  laboratory 
equipment  consists  of  a  4-cylinder  Deval  abrasion  machine,  a  Dorrey  type 
abrasion  machine,  a  Page  impact  testing  machine  for  testing  toughness  of 
rock,  a  Page  ball  mill,  briquette  machine,  and  a  Pa«e  impact  machine  for 
testing  cementation  value  of  rock,  a  diamond  core  drill,  a  diamond  saw,  and 
a  ^inch  finding  lap.  The  laboratory  for  testing  bituminous  materials  is 
fully  equipped  with  the  usual  pyonometers,  glass  retorts,  beakers,  flasks, 
etc.,  and  a  Cleveland  oil  tester,  Englei  viscoeimeter,  Dow  penetration 
machine  and  numeroua  pieces  of  minor  apparatus  necessary  to  earn  on  all 
the  usual  teats  on  bituminous  materials.  In  conjunction  with  the  forestry 
department  a  creosoting  plant  is  available  for  treating  wood  for  wood  pave- 
ments. Experiments  are  conducted  in  the  uses  of  dust  preventives,  the 
student  doing  the  actual  work  of  sprinkling  and  treating  the  road  surface. — 
John  P.  Jaczbon,  Dean. 

Polytachnlc  Inatitatv  of  Brooklyii,  Brooklyn,  N«w  York 

The  instruction  in  highway  engineering  is  given  during  one  semester  of 
sixteen  weeks,  two  periods  per  week,  llie  course  consists  essentially  of 
oral  and  blackboard  class-room  recitations  on  textbook  matter,  practically 
all  of  Blanchard  and  Browne's  Ttxl  Baok  on  Highiaaj/ Engineerirtg  beia^ 
covered.  Problems  are  assigned  for  solution  out  of  class-hours.  Inspec- 
tion trips  are  made  for  the  purpose  of  examining  the  various  tjrpes  of  pave- 
ments and  for  studying  methods  of  constnietioti.  Monthly  written  quisles 
are  held  and  a  final  examination  is  given  at  the  end  of  the  term.--C.  W. 
HinMOif,  Professor  of  Civil  EngineeriDg. 

PnrdiM  Unlv«ralty,  L«f*r«tte,  Indlaiui 

Under  municipal  engineering  a  ax  weeks  coaiae  is  offered  in  hidiw» 
engineering.  It  consists  of  six  lectures  and  sixteen  hours  of  fiela  and 
drafting  work.  In  addition,  the  course  in  testing  materials  includes  the 
testing  of  road  materials,  such  as  broken  stone,  gravel  cement,  coocret* 


RentHlar  Polytechnic  Inatltut«,  Troy,  N«w  York 

Classroom  work  includes  instruction  in  •oonomies  of  roada  and  pave- 
ments; design  of  gndea  and  of  subdivision  of  ia  property  into  streets  and 
lots:  surveys  for  roada  and  paTementa;  deaign  and  construction  of  drains. 
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bridgei,  euWert^  imce  tracks,  eqiMvtrun  roada,  buHm.  and  aidemUka; 
dMign,  specific Ations  (or  and  coostruction  of  macadam,  telford,  bituminoua 
macadam,  asphalt,  brick,  stone  block  and  wooden  block  pavementa. 

The  discussion  of  bridges  and  surreys  for  roads  and  pavements  is  gJTeii 
outside  of  the  recitations  above  mentioned.  In  the  field  work  the  practiea 
covers  the  methods  of  laying  out  streets  and  lots,  grading  and  giving  Uimb 
and  grades  for  curbs  and  pavement  surfaces. 

In  the  laboratory  the  work  is  aa  followa:  tests  of  cements  and  mortars; 
pavine  brick  tests;  macadun  teste;  abrasion  tests  in  the  Devd  abraaioa 
aj^linoers;  toughness  tests;  hardness  tests;  and  tests  of  bituminoua  road 
materials. 

Rliodc  iBUad  Stftta  Golleae,  Kingston,  Rhode  laland 

The  course  in  highway  en^neerinK  covers  four  hours  per  week  for  one- 
faalf  year,  three  being  recitations  ana  lectures  and  one  two-hour  period  p^ 
week  for  field  and  laboratorj^  work.  The  textbook  is  b^  Howard  FrosL 
Our  field  work  consists  in  malung  a  location  survey  for  a  piece  of  road,  mak- 
ing a  profile,  calculating  the  quantities  of  cut  and  fill  and  cost  of  construe- 
tion. 

Th.  ' 

and  K 

feasor  of  Ehigineering. 

Rose  Polytechnic  Inatltute,  Terre  Haute,  Indiana 

The  course  on  roads  and  pavements  ia  given  to  the  civil  engineering 
■tudeDta  for  one  hour  a  week  during  tho  second  term  of  the  junior  year.  Tha 
work  consists  of  lectures  and  recitations  with  a  small  amount  of  laboratory 
work  on  the  inspection  and  identification  of  road  materials.  We  have  been 
using  Spftlding  s  Raad»  and  Pmemtnli  for  a  taxt-bo(^,  supplemented  by 
the  pamphlets  of  numerous  manufacturers  of  paving  materials.  Special 
lectures  from  well  known  road  engineers  are  arranged  for  from  time  to 
time.— C.  Lko  Mebs,  President. 


No  instruction  in  highway  engineering  ia  given  to  underEraduatea, 
except  that  a  limited  number  of  senior  civil  engineers  in  good  standing 
are  allowed  to  elect  the  graduate  course  indicated  below. 

Qraduatt  Cowm.^A  course  in  roads  and  pavements  is  pven  to  first 
year  graduate  students  in  civil  engineering.  The  total  time  devoted  to 
the  course  ia  30  houn.  Instruction  is  by  means  of  text  book  aupplemented 
by  aaoigned  articles  on  highway  construction  in  current  engineering  publi- 
cations. About  one-half  of  each  exercise  of  one  hour  is  devoted  to  reci- 
tation on  the  text,  and  the  remainder  to  reports  on  aaaignod  articles  by 
different  membera  of  the  class.  A  brief  description  of  certain  selectod 
pavements  in  the  city  of  New  Haven  is  furnialied  to  eacbstudent,  who 
..  ».~»:_j  i-  «.ir_  -^  inspection  and  render  a  written  report.    Oronpa 


Several  lectures  on  bituminous  materials  are  given  by  a  member 
of  the  Depiutment  of  Industrial  Chemistry.  No  laboratory  work  ia  pven. 
Two  written  auroisee  or  teata  are  held  at  intervals  during  tba  term,  and  a 
final  written  examination  ia  required. 
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A  eonne  in  hi^bv«y  ett^aeMring  is  opon  to  fint  yMtr  graduate  atudanta 
in  civil  enejiwariiig.  The  work  consiats  of  atudiM  for  the  looktion  of  » 
propoaed  highway  including  detoita  of  drftioage,  bridgea  and  eulverta, 
traffic  and  grade.  The  time  devoted  to  the.courae  ia  divided  between 
field  aunrejra  and  office  oaloulationa  and  mapping.  Quantitiea  are  eati- 
mated  and  probable  coat  of  conalruction  and  maintenance  under  different 
plana  compared.  The  course  in  roads  and  pavementa  deacribed  above  ia 
prerequiaite. — C.  S.  Fasnhah. 

State  CoUege  of  Waablngtoa,  Pullman,  Wasblnfttoa 


eonatructioD  and  mointonance  of  countrj'  roada,  city  atreeta  and  pavementa. 
The  effect  of  augmnent,  gradee,  drainage  and  croaa-contour  are  atudied. 
The  course  ia  given  one  semester  of  four  and  one-half  months. 

The  aecona  course,  called  advanced  highway  engineenna,  haa  a  value  of 
five  houTB.  Thia  included  a  atudy  of  the  properties  of  road  atone  and  road 
binders,  and  makinz  the  teat  of  these  materiale  as  recommended  by  the 
Office  of  Public  Roada  at  Waahington,  D.  C.  (the  department  haa  a  complete 
aet  of  teating  maohinea  and  laboratory  equipment  for  making  these  teats) 
the  origin  and  source  of  materials,  the  preparation  of  the  materiala  for 
pavinf ,  and  the  effect  of  traffic  and  climate  on  the  lasting  qualities  of  the 
Biatenala.  Baeh  claaa  is  required  to  make  a  model  road  to  the  ecale  <4 
H  inch  to  the  foot  from  some  given  matmial.  The  course  is  given  one  se- 
mester consisting  of  two  "'■*"*"'*""""'***'"""  *^~""  >.— —  i-u«— *— .p^— ;.^- 
tbe  text,  Blancbud  an 
Atphalt  Pavemenlt,  etc. 

The  Stftte  Unlversltj  of  Iowa,  Iowa  CItr.  Iowa 

Tbe  eourae  in  hi^waya  and  highway  engineering  given  is  as  follows: 
Location,  construction  and  maintenance  of  country  highway  and  city 
streets  and  walks,  cleaning  of  citj  streets  and  methods  of  aaseasiog  costs  M 
emtstruction.  The  course  consists  of  three  recitations  for  nine  weeks. 
Bridges  and  culverts  m«  covered  in  course  on  structures. — Wu.  Q.  Rat- 
uom.  Dean. 

Stats  Uolvsnltjr  of  Ksatnckf.  Lexiagton,  Keatnck; 

Two  free  scholarships  sre  awarded  by  the  fiscal  oourt  of  each  Bounty. 
Appointments  to  this  course  are  good  only  for  rural  and  highway  engi- 


rug. 
Higbw, 


.  ^way  Location:  Principles  and  methods  followed  in  locating  high- 
ways. Location  of  several  miles  of  road,  five  hours  per  week,  seoond 
semester.  Hi^wiqrConstruetioB:  metbodsof Cfmstmetion.matenalstobe 
used.  Determining  the  sise  and  kind  of  culverts,  bridges  and  other  open- 
ings on  roadways;  second  semeeter.  Highway  Maintenance:  Lectures, 
sMgDed  readings  and  reports.  Inspection  of  roads  in  the  vicinity  of  the 
Dnivereity.  thiae  hoars  per  week,  second  semester. — Frofeesors  Riywm  and 

Swartfamor*  CoUeaa,  SwarthntdM.  Paansrlvanla 
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Imboratorr  work  connata  of  testa  of  aaoda,  morUra,  cement,  eoDcnte,  brick, 
etc.  Testa,  Byme'a  Highvay  Conafruclion  aad  Carpenter's  Bx^erimentai 
Sntinaarino. — joesph  Swun,   Preaident. 

Tharer  SchtMl  of  Civil  Entlneorlnft,  Hanover,  New  Hampahlr* 

A  brief  technical  coune  ia  given  on  the  theory  and  practice  of  hij^way 
eonetruction.  uaing  for  thia  purpose  Baker'a  Road*  and  PavemenU.  The 
time  devoted  to  it  is  lesa  than  t&irtj  halMsys,  and  instruction  is  given 
by  .consecutive  recitations  from  the  textbook.  Our  work  in  surveyiiiE 
cavera  all  the  necesaary  featurea  of  hiBhway  Burreying  in  another  connec- 
tion entirely  apart  from  thia  textbook  course.  We  have  the  usual  labo- 
ratory for  teating  materials,  and  thorough  courses  on  materials  of  con- 
struction, cement,  concrete,  reinforced  concrete  (theory)  and  concrete 
structures,  including  culverts  Mid  bridges.  Ordinary  wooden  and  steel 
bridges  are  studied  Dy  test^iook  (in  a  separate  course)  as  te  analgia  of 
streMes;  and  by  inspections  and  designing,  as  to  details.  Assi^ng  to 
a  highway  course  all  of  the  time  given  to  details  and  constructive  leatur«s 
in  oUier  connections  would  give  an  actual  program  requiring  at  least  forty 
to  forty-five  half  days.— Robbbt  Flxtcbzb,  Director. 

Throop  College  of  Tocbnolofty,  Pasadena,  GalUoroU 

The  prescribed  course  in  highway  engineering  for  civil  engineering  stu- 
dents consists  of  one  recitation  a  week  during  the  first  half  <A  the  third  year. 
Tie  work  covered  includes:  the  design,  construction,  and  maintenance  of 
eountry  roada  and  city  streeta,  with  special  attention  given  to  bituminous 
eonstruotjon;  ajMcifications;  methods  of  financing,  and  assessment  of  costs. 
Highway  atrueturea  are  studied  under  bridge  deeign.-~FBANXLiN  I^ohas, 
Associate  Professor  of  Civil  Engineering. 

Tuf  ta  CoUcso,  Hassftchiuetts 

BiffhiBaj/*. — The  oouree  is  conducted  by  lectures,  recitations  and  labora- 
tory work  during  three  hours  per  week  for  a  half  year.  Itincludosdrainage 
fouodationa;  earth  and  broken  atone  roads;  paving  material,  including 
asphalt  and  concrete;  use  of  dust  palliatives;  cleaning  and  sanitation; 
pipe  systems;  and  road  machinery.  Xaboratery  tests  are  made  on  sand, 
cement  and  paving  material. 

Office  and  field  work  comprise  the  preparation  of  plan  and  cross  sections 
from  survey  notes  of  an  existing  unimproved  road;  location  of  a  hi^way 
from  contour  plan;  actual  survey,  design  and  mapping  of  streets  including 
determination  of  proper  grades  at  street  intersections;  inspection  of  roads. 
Text-book;  AmtneoH  Civil Enffintav' Pookelbook.—<iikW>KKR  C.  Antbont, 
Dean  Engineering  School. 

University  of  Alabnnu,  Tiucalooas,  Alabunn 

The  four-year  eivil  engineering  course  has  been  revised  and  mad*  to 


open  to  special  students  in  highway  enaineenng  only.  In  addition,  _ 
two-year  course  has  been  inat^urated,  wfaicb  is  planned  to  prepare  the 
students  for  the  positions  of  sucenntendent  of  road  and  pavamant  con- 
itruotion.  In  addition  to  the  lundatnental  studies  of  the  regolu-  four- 
year  courses  this  course  iacludes  the  subjects  of  general  geolo^,  potrologv, 
steam  and  other  enfnnes,  masonry,  roads  and  pavemente,  and  other  tson- 
nical  subjects 
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11m  rokd  materiftli  Isboratory,  in  coBneetion  nith  the  phyeical  aad 
Mment  tasting  lobonttorMa,  the  gMlogio»l  deputnipnt  of  the  UniTenit^, 
and  the  State  Geologieal  Survey  Collectiona  and  BQuiptnent,  u  intended  to 
afford  faoilitiee  for  taa  study  of  the  road  materialB  o/  Alabama  and  to  furnish 
studentfl  with  a  nMarch  laboratory  m  well  as  instruction  in  the  physical 
properties  and  usefulness  of  the  various  kinds  of  roads  materials.  Gio. 
Jacob  Datii,  Jr.,  Dean. 

UnlTanltjr  of  AikaoMa,  F«y«tt«vlll«,  Arkutsas 

A  four-year  coutm  leading  to  the  degree  of  bachelor  of  ciril  engineering 
with  special  mention  in  hi^waya.  Tne  first  two  years  an  quite  sitnilM' 
to  the  regular  course  in  oivil  epuneeriag.  For  the  junior  and  senior 
years,  some  special  oouraes  in  hiKhway  engineering  are  substituted  for 
Bubjeets  of  less  importance  to  hignway  en^neers.  Two  hours  per  week 
in  the  road  materials  l^)oratory  are  required  for  the  senior  year.  The 
vacation  of  the  junior  year  ii  spent  under  the  direction  of  the  State  bi^- 
way  engineer,  the  student  being  allowed  actual  expenses.    The  following 


a  required  of  the  students  in  the  regular  course  ia  civil  engineering. 

Boadt  and  Pavement*. — Primarily  for  third  year  students  in  civil  engi- 
neering. Required  of  all  candidates  for  degree  in  civil  engineering,  l^e 
location,  construction  and  maintenance  of  earth,  macadam,  telford,  and 
sand-clay  roads.  Pavements  for  city  streets.  A  two-hour  eourte  for  one 
year. 

Laboratory. — Testing  of  road  materials.  Fourth  year  students.  One 
hour  tat  half  year. — JT  J.  Kkocs,  Professor  Civil  Engineering. 

UnlvsnltT  of  CalUomla,  Berkalay,  ORllfonUa 

Instmction  in  highway  engineering  is  given  in  two  courses:  a  lecture  and 
a  laboratory  course.  Tbe  lecture  course  \b  given  by  Prof.  Charles  Giltnan 
Syde.  The  laboratory  course  is  offered  under  tbe  jcnnt  direotion  (rf  Prof. 
AsTBcn  C.  Alvabbz  and  Prof.  BosAca  S.  Griswold. 

LecJurs  Course. — The  lecture  course  is  known  as  "highway  engioeer- 
ing,"  tcourse  C.  E.  100)  and  is  elective  in  the  junior  and  senior  years  for 
all  students  in  the  railroad  and  irrigation  engineering  courses.  It  is  pre- 
seribed  in  the  junior  vear  for  all  students  in  sanitary  engineering.  The 
course  embraces  two  lectures  per  week  during  one  term  <H  fifteen  wedcs, 
and  deals  with  road  and  pavement  economics;  location;  construction  and 
maintenance  of  earthj  gravel  and  broken  stone  roads,  both  with  and  with- 
out the  use  of  bituminous  and  other  materials;  deaiRn,  construction  and 
maintenance  of  pavements;  text  is  Blanchard  ana  Drowne's  Highway/ 
Enpinemn^.  The  course  requires  three  mid-term  written  reviews  and  a 
final  written  examination. 

LoAorotorv  Courts. — The  laboratory  course  covers  testing  of  rock,  oils, 
asphalts  and  paving  brick-  Laboratory  work  covers  two  i  hour  periods 
1  ,...  ^tp,^  of  fourteen  weeks.— Professors  Btub,  G 

Untveralty  of  Georgia,  AthMU,  GmrftU 

The  regular  four-year  eoune  in  civil  engineering  offers  a  three  hour  |>er 

reek  option  in  highway  eufpneeri: ■"•  -•'-'■'■ — ' '■  ■ '  — • — ■'-' 

laboratoni   and   field  survey. 

A  good  roads  department  ts  in 
tbrse  officers,  one  of  them  employi 
assistanee  by  correspondence  and  by  visits  to  Georgia  counties— makes 
examination  of  road  materials  free  of  cost;  makes  sorveys  for  relocations 
and  bridge  sites:  prepares  designs  for  bridges  and  culverts  upon  request; 
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DTflMTM  ■peeificatloBB  tad  leE^l  adrertieemenU  for  bridge  lettinga ;  inspeet* 
ttridgea  in  AdTtnce  of  MceptuiM;  inspecta  dangeroui  structures;  makea 
pubbe  Addreaaea;  offera  a  special  tea-day  eouna  at  Athens  for  road  i^cihIs; 
offers  a  one-year  course  on  highways  to  mature  men  eontemplating  employ- 
ment OS  road  officers.— C.  mT  Btkabav,  Dean,  School  Civil  BngineerinK. 

University  of  Idaho,  Moscow,  Idaho 

In  the  civil  engineering  coune  a  two-credit  courso  for  one  semester  i« 
given  on  roade  and  pavements,  requirias  two  class  periods  per  week  of  roci- 
tation,  lecture,  drawing  or  field  work.  Instruction  neceesary  for  a  highway 
engineer  in  given  in  connection  with  many  other  couTBee,  such  as  surveyinK 
draftin)^,  testing  laboratory,  and  structural  engineering.  The  Depart- 
ment with  the  oasiBtanee  of  the  U.  S.  OfiGoe  of  Public  Roads,  carried  out 
the  program  of  a  abort  echool  for  road  overseers,  March  12-14,  1913. — 
C.  N.  LiTTLB,  Dean. 

Unlvanlty  of  Illinola,  Urbana,  Illhioto 

The  special  instruction  in  highway  enipneering  oonaiate  of  two  recita- 
tion* per  week  for  eighteen  weeks  in  the  third  year,  using  Baker'a  Road* 
and  Paetmenti  aa  a  text-book;  and  in  his  aenior  year  the  student  may  elect 
one-third  of  this  work  in  subjects  immediately  connected  with  wagon 
roads  and  bridges.— Ira  0.  Baksb,  Profeesor  of  Civil  Engineering. 

UDlvenlty  of  Kansas,  Lawrence,  *fff"Tf 

The  cour«e  of  highway  engineering  is  a  half-year's  work  in  roada  and 

(lavements  in  the  junior  year,  in  addition  some  little  work  is  done  in  a  small 
aboratory  for  testing  road  materials. — R,  B.  H.  Bkoo,  Professor  of  Engi- 
neering. 

University  of  Maine,  Orono,  Mains 
Highwiy  Engineering.— (_l)  Municipal  engineering,  a  two-unit  course 
offered  in  the  third  ^ear,  embracing  city  panning,  eeonomica,  drainace, 
conatruotion  and  maintenance  of  pavements,  sewerage  and  water  auppTy; 
(2)  highway  engineering,  a  two-hour  course  for  the  fourth  year  on  loca- 
tion, re-location,  drainage,  construction  and  maintenance  of  country  roads 
and  highways,  highway  econotnice,  legislation  and  administration;  (3) 
road  material  testing,  a  one-unit  course  for  the  toorth  year  for  the  testing 
of  bituminous  and  non-bitiuninous  road  materials;  (4)  highway  design, 
a  one-unit  drafting  room  course  for  the  fourth  year  including  map  recon- 
naissance for  a  highway  12  to  IS  miles  in  length,  final  location,  profiles, 
establishment  of  grades,  culvert  design,  estimate  of  cost,  etc. 

A  complete  laboratory  equipped  with  the  latest  types  of  road  mate- 
rials testing  machinery  has  been  provided  jointly  by  the  Maine  Stats 
highway  commission  and  the  tTnivereity,  and  is  located  at  the  UniversiW 
where  the  tests  for  materials  used  in  State  highway  work  are  perfonned. 
Other  laboratories  of  the  College  of  Technology  are  also  utilised  for  tast- 
ing required  by  the  State  CMnmission. 

Unlvsrstty  of  Michigan,  Ana  Arbor 
Highwaji  Sngituering.  Two  hours  both  semeetera.  Road  eeonomies 
and  mans«ement.  Loeation,  oonstrustion  and  maintenance  of  coantry 
and  suburban  roads.  Grades  for  pavements  and  roada,  estimatea  of  cost, 
atrcet  railway  construction  in  leaved  streets,  materiiJs  for  paving,  briok, 
asphalt,  stone,  wood  and  bituminous  pavioK.  foundations,  road  and  pave- 
ment economies.    This  course  is  required  of  all  civil  engineering  stuaents. 
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Advanced  Highway  Eitffinetring.  Tno  hours,  Mcond  semeater  onlj.  A 
MmiDsr^  coune  in  oighway  engineering  taking  up  a  study  of  the  moat 
recent  literature  on  the  general  problems  of  good  roods,  especially  outsida 
of  large  cities;  State  aid  laws;  State  highway  organiiatious. 

Highway  Laboralory.  Two  hours-  both  semestera.  Testing  of  cement, 
analysts  of  sand  and  gravel  for  concrete  road  construction,  tests  of  rock  for 
road  building,  inoluding  faardneas,  toughness,  abrasion  and  cementation. 
Tests  of  paving  brick.  Study  and  tests  of  bituminous  matariala  for  road 
binders  and  of  asphalt  paving  compositions. 

Bquipmenl. — The  University  has  a  fully  equipped  highway  laboratory. 
The  laboratory  is  practically  a  duplicate  of  the  Washington  laboratory 
of  the  Office  of  Public  Roads,  Department  of  Agriculture.  In  addition 
to  the  above  the  University  offers  a  number  of  courses  of  study  in  subjects 
closely  allied  to  hi^way  engineering  such  as  engineering  contracts  and 
specifications,  municipal  endneering,  public  utilities,  mechanical  handling 
of  material,  testing  material,  lithology,  etc. — Henrt  E.  Rioos,  Profeetot 
of  Ciril  Engineering;  William  C.  Hoad,  Professor  of  Sanitary  and  Munioi- 
pal  Engineering;  John  J.  Cox;  Instructor  in  Highway  Engueering. 

The  UolvenltT  of  Minneaobi,  HInneMpoUs,  Minnesota 

A  eourse  is  given  in  roads  and  pavements  in  the  first  semester  of  the 
junior  year.  During  the  first  half  of  the  semester,  work  consists  of  reci- 
tations and  lectures  on  road  location  and  construction.  Many  problema 
and  reference  readings  on  actual  practice  of  construction  are  assigned. 
In  the  second  half  of  the  semester  inspection  of  work  In  progress  on  the 
roade  tributary  to  the  Twin  Cities  and  of  pavements  being  laid  in  the 
cities  is  made.  Both  the  asphalt  and  timber  creosoting  plants  of  Minne* 
apolis  are  visited  by  the  students.  In  the  new  Experimental  Engineering 
Buildings  a  road  testing  laboratory  has  been  eatabliahed  and  some  valu- 
able new  apparatus  has  recently  been  installed.  Mr.  E.  B.  Bmith,  Chief 
of  the  Roads  Laboratory  at  Washington,  D.  C,  was  detailed  to  spend  two 
weeks  in  this  laboratory  in  order  to  standardise  the  practice  here  with 
that  in  the  Washington  laboratories.  The  general  course  in  civil  engi* 
neering  includes  surveying,  methods  of  computing  earthwork,  masonry 


UolTcnlty  of  HlMUalppl,  Oxford,  MlMtoalppl 

A  lecture  course  in  highway  engineering  extends  over  two  terms^  class 
meets  three  times  each  week.  Laboratory  work,  testing  road  materials  it 
earriedoninconnection  with  this  course.  Another  course,  in  roadsurveying 
ing  and  estimating  occupies  one  term-three  periods  each  week. 

Id  a  course  in  reinforced  concrete,  special  attention  ie  given  to  denign  of 
bridges  and  culverts,  design  of  waterways  being  considered  in  connection 
with  drainage  engineering|  and  sewerage.  Other  related  subjects,  as  m^' 
sonry  and  structural  engineering,  are  treated  by  lectures  and  laboratory 
Kpwimentation.— J.  H.  Dobbor, 

Univenlty  of  Mlsaonrl,  Columbia.  Mlsaourl 

The  courses  in  highway  engineering  are  as  follows :  Roads  and  pavementa 
an  elementary  course  given  by  recitations  from  textbook  supplemented  by 
lectures,  two  periods  per  week  for  one  semester.  Required  of  alt  studenU 
in  civil  engineering.  Highway  engineering,  a  more  advanced  course, 
eonducted  mainly  as  seminar  work,  references  are  ftiven  to  sources  of  infor- 
mation, and  reports  required  of  the  students  on  various  assigued  topic!  with 
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Elective  to  atudentB  who  have  Iwd  Hm  fint  eowM.  Road  materials  eom- 
priaini  t«st-bao|[  atudy  of  bituminoua  materials,  witk  a  l^Kiratoi^  course 
eoveriag;  the  ordinarv  tests  of  rode  for  road  jMirposes,  and  of  bitumaiu. 
One  penod  a  week  tor  one  aemacter.  Eleetire.  Higbway  Btrueturas,a 
design  some,  oon^uisins  design  of  eulrerta  and  amali  blitzes,  m&inly 
in  eonente,  including  a  reinforced  eoneiete  arch.  Two  penods  a  week 
for  one  setneeter.  Eiestive  for  Beniars. — F.  P.  SPAUtuta,  Professor  of 
Civil  Engineering. 


Higkteag  Sngiiuerint.—A  course  of  highway  eogtoeennq  is  given  during 
the  fint  semeatera  and  deals  with  the  location,  coostructioo  and  maiate- 
nanceof  highways.  Watenaalts,  emulsions,  tan,  andbitumeaa  as  binderv 
and  dust  preventatives.  Tests  of  hi^way  matenals.  Traffic  data  in  rela- 
tion to  type  of  road.  Msthodm  of  drainam,  including  types  of  culverts  and 
area  of  water  way.  Patented  types.  Federal,  State  and  county  aid.  High- 
way laws.  A  study  of  traction,  sanitation,  radiation  of  light  and  heat, 
■lipperiness,  ease  of  cleaning,  repairing,  eto.  This  course  is  laid  out  for 
students  in  civil  engineering.— A.  W.  BJcBtzi,  Dean. 

The  Unlvanlty  of  Nritruka.  Lincoln,  Nabraaka 

Road*  and  PavenenU. — A  course  of  r«adingSj  lectures  snd  recitations 
oovering  the  location,  alignment,  drainage  construction  and  niftint«naiioe 
of  earth,  sand-clay,  gravel,  macadam,  telford,  brick,  wood-block,  eoa- 
orete  and  bituminous  roads.  Modem  methods  of  dust  prevention  are 
studied  under  maintenance. 

Talinq  Road  Jlfoleriab.— Lectures  and  laboratory.  This  is  a  study  of 
various  Kinds  of  road  m airing  materials;  first  semester,  non-bitununous; 
second,  bitUEoinous;  the  l^mratory  being  equipped  for  the  usual  tests- 

Cvient  and  Concrete  Teiting. — Lectures  and  laboratory.  Ciaasification, 
composition,  manufacture,  inspection  and  sampling  of  cements.  SpectS- 
oations  for  mixing  and  using.  Practical  testing  (»  cement  mortars  and 
eoncretes.  The  laborstory  is  equipped  for  makin|(  atl  the  staadsrd  tMts. — 
Gio.  R.  Cbatbobn,  Professor  of  Applied  Mecbsmcs  in  charge  of  Highway 
Engineering. 

UnlversItT  of  NevMU,  Reno,  Nevada 

The  eoursa  occupiee  two  class  periods  and  two  laboratory  periods  pa> 
week  fur  one  ssmester  of  eishteen  weeks  and  the  time  devoted  to  highway 
engineering  and  closely  related  subjeoU  occupies  about  thirty  to  fortr 
per  cent  of  that  devoted  to  the  total  course. 

The  class  treatment  is  based  largely  on  Baker's  Boadi  and  PatiemaiU 
with  reference  reading  from  government  and  other  recent  pamphlets.— 
H.  P.  BoARDMAR,  Frtdeesor  of  Civil  Engineering. 

University  of  Notre  Dome,  Notre  Dome,  Indians 

The  course,  highway  engineering.  Is  given  to  the  students  in  the  eivil 
engineering  department  and  is  oomplsted  In  Um  senior  year  when  it  is 
studied  four  hours  a  week  for  sixteen  weeks.  The  elass-room  woric  com- 
prises recitations,  the  subjeot  matter  of  whieh  is  carefully  studied  aad 
prepared  from  approved  text-books  bearing  on  this  subjeot;  all  of  wiuoh 

plemanted  by  lectures  aiK*  — ' — ^ '  *•■ '---'  — "— '- 

d  and  street  eonstruottra. 
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The  Btudy  inoludes  th«  subject  tostter  or  loo«tion  of  hlshwKVB,  mnd  ^1 
the  featurea  that  aSect  location:  tfaa  mathoda  and  importanoe  d  thorough 
drainage  are  giTeii  apeai^  oonsidwation;  the  dect  on  traffic  of  grade*  and 
improper  location  ib  estimated;  the  mut  ajiproTod  methods  ofconatnio- 
tion  and  the  practical  details  m  road  ni^V;iig  ^re  then  considered.  The 
evident  purpose  of  this  study  is  to  enable  the  student  to  intelligently 
locate  and  supervise  the  oouatruction  of  highways  »o  as  to  subserve  the 
beet  interesta  of  the  conununity  and  to  secure  for  the  outlay  the  greatest 
possible  benefit. 

Next  in  importance  are  the  materials  used  in  road  and  street  construc- 
tion. These  Are  studied  and  examined  in  aooordanoe  with  the  use  and 
purpose  which  they  serve.  Paving  materiala  are  studied  as  to  their  wearing 
properties,  strength  and  relative  merits  of  different  kinds,  and  the  qualities 
that  make  for  suitability;  methods  (rf  testing  and  properties  determined 
frtun  teats.  Instruction  is  given  for  making  plans,  pronles,  and  estimates 
of  cost  of  construction;  practice  in  specification  writing.  The  econoniie 
benefits  to  communitiee  of  having  better  and  improved  highways  are 
eoasidered.  Mainteoanoe  and  the  methods  for  securing  proper  mainte- 
nance are  emphaeiied.  Field  work  eomprises  the  necessary  surveys  for 
Sreparing  plans,  profiles,  estimates,  speoifioations,  etc.  Visits  of  inspee- 
on  are  nuule  and  notes  of  eonstruotion  token,  as  also  observations  of 
condition  of  street  pavements  and  fwilty  constructions  iwted;  investiga- 
tions of  methods  used  to  restore  street  surfaces  and  ennparisoQS  mads. — 
M.  J.  McCux. 

University  of  CHdalioma,  Nbnnan,  OkU. 

Four  hours  a  week  is  the  second  half  of  the  Sophomore  year  are  devoted 
to  roads  and  pavements.  Instruction  is  based  on  text  book  work,  supple- 
mented by  lectures  and  assigned  reading.  A  considerable  number  of 
problems  are  solved  covering  estimates  for  vtuious  improvunents,  grading, 
masonry  quantitiee,  culvert  deeira,  etc.  A  problem  or  two  in  re-locating 
roads  upon  contour  maps  is  undertaken,  llie  selection  of  pavements  is 
discussed  with  particular  emphasis  upon  louthweetem  climatic  conditions. 
The  department  has  a  1911  Brick  Rattler,  and  conducts  numerous  tests  of 
paving  orick  for  the  cities  end  towns  of  ue  state.  Work  in  concrete  de- 
sini  and  cement  and  concrete  testing  are  handled  in  other  materials  eourses. 
Wamks  I.  TucKBB,  Director. 

University  of  Pennaylvuilm,  Philadelpbls,  Pennsylruiln 

Two  hours  a  week  for  the  first  half  of  the  senior  fear  are  devoted  to  the 
subject  of  roads  and  pavements.  The  instruction  in  this  subject  is  based 
on  a  text-book,  supplemented  by  lectures.  For  purpose  of  recitations 
the  class  is  divided  into  sections  and  frequent  written  teete  are  held.  No 
special  course  in  the  testing  of  road  materials  is  offered,  but  three  hours 
a  week  (or  half  of  the  senicn'  year  are  devoted  to  teats  of  oement  and  con- 
erete  and  three  hours  a  week  for  half  of  the  junior  year  to  the  testinf^  of 
the  materials  of  construction  in  general,  including  stone,  wood,  paving 
brick,  etc.— EnaAB  Mabbdbs,  Professor-in-Charge. 

University  of  Ptttsburfth,  PltUburfth,  Pennaylvanlft 

Roadt  and  PaBem^nU.—A  study  of  the  location,  width  and  transverse 
section  of  roads  and  streets,  together  with  a  study  of  the  materials  used  and 
methods  of  constructing,  repairing  and  improving  the  surfaces  of  roads  and 
pavemeats.    Two  recitations  of  one  hour  each  from  an  assigned  text  and 
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(twelve  weeks)  of  the  eenior  yeu ;  reqtiired  of  all  civil  engineering  studenta. 
The  laboratory  work  included  determinatioD  teats  ot  the  various  properties 
of  road  materials,  the  efficiency  of  binders  and  dust  preventives. — F.  L. 
BuBOP,  Dean. 

Unlveralcy  of  the  South,  Sewtmee,  TenoeMoe 

[hwav  engineering  is  covered  briefly  in  the  junior  following  a 


Unlveraitr  of  Sonthcm  CalifomU,  Los  Antelea,  CalifMvIa 

The  coune  in  highway  enpneeriog  is  given  in  the  last  half  year  of  the 
four  year  course  in  civil  engineering.  It  consists  of  two  hour  periods  per 
week  of  recitations  based  on  Baker^  Highicau  Engineerinji,  and  is  supple- 
mented by  readings  and  lectures  on  allied  subjects.  Observations  of 
methods  of  eonatruction  are  made  on  the  work  of  the  Los  Angeles  Countv 
Bood  road  system  and  of  the  work  of  the  State  highway  commiBsion. — C.  W. 
Lawbencx,  Professor  of  Civil  Engineering. 

University  of  South  Canriina,  Columbia,  South  Carolina 

Roadt  and  Paetmentt. — Lectures  and  recitations  on  the  principles  of 
road  location;  the  construction  and  maintenance  of  earth,  gravel,  sand-clay 
and  macadam  roads;  pavements  for  city  atreeta  and  sidewalks.  The  cIbbs 
is  given  practical  problems  in  road  location  and  construction.  Fint  term, 
three  hours  per  week. 

Du»t  Prevenlivet. — This  course  comprises  five  lectures,  the  study  of 
standard  authors,  field  observations  and  a  written  report  covering  the 
range  of  the  subject.  Reading  matter  will  be  aaBigaed  to  the  students  at 
the  end  of  their  second  year,  and  the  five  lectures  will  occur  during  the  first 
term  of  the  third  year. — M.  G.  Homes,  Professor  of  Engineering. 

University  of  Tenneaaee,  KnozvIIlai  Tennessos 

The  two  months  short  couree  for  highway  en^neera  was  inaugurated 
in  1914.  Instruction  was  given  in  mathematics,  mechanical  drawing,  aur- 
veying,  highway  engineering,  cement  tostioK  and  elementary  mechiuiuca. 

The  school  for  good  roads  was  conducted  four  days  in  which  lectures 
were  given  in  rood  Duilding,  selection  of  routes,  establishing  grades,  selec- 
tion of  road  covering,  etc.  Instruction  was  planned  to  meet  the  needs  of 
the  county  engineers  and  road  supervisors. 

UnlversltT  of  Texas,  Austin,  Texas 

The  course  in  highway  engineering  deals  with  the  location,  construction 
and  maintenance  of  roads,  streets  and  pavements;  the  economy  of  good 
roads  with  their  advantages,  the  methods  of  maintaining  roads  and 
their  economical  management.  The  instruction  is  given  in  the  spring  term 
of  the  junior  civil  engineering,  three  hours  per  week.— T.  U.  Tati,ob,  Dean 
of  Engineering. 

UnlversltT  of  Utah,  Salt  Lake  City,  Utah 

The  course  given  in  roads  and  pavements  covers  two  hours'  recitation 
work  per  week  and  Baker's  Road*  and  Pavemtntt  is  used  as  a  basis  for  the 
course.  Reports  are  required  of  studeute  from  the  current  engineering 
magazines  and  the  reports  of  the  engineering  societies.— R.  6.  Kerr 
PrcuesBor  of  Engineering. 
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Uiilv«nltT  of  Vnaumtt  BurUugton,  Vtrmoat 

The  inatruetion  in  highway  en^neering  compriaeB  a  three-hour  courae 
given  in  the  aecond  half  of  the  senior  year.  It  covera  textbooli  and  lecture 
work  accompanied  by  laboratory  work  in  testing  of  road  materials,  and 
field  work  in  road  aurreya,  the  laying  out  of  work,  plana,  estimates  and 
^cificationa.  A  new  modern  laboratory  with  a  complete  equipment  faaa 
just  been  installed  for  this  work. — J.  W.  Votet,  Dean. 

UolTonlty  of  Waahlnftton,  Seattle,  Waehlntton 

Four  courses  directly  relating  to  highway  engineering  are  eiven  in  the 
University  of  Washington.    A  brief  outline  of  these  courses  follows. 

Couru  70:  Highatays.— This  IB  a  course  of  two  hours  per  week  running 
tlirough  a  aemeater  and  remiired  of  all  jimiors  in  civil  engineering.  It 
covers  a  general  survey  of  tne  location,  construction  and  maintenance  of 
country  roads  and  city  streets,  and  a  study  of  alignment  and  grades  in 
comparison  with  the  same  aubjects  as  applied  to  railroad  work.  The  study 
of  drainage,  foundations  and  methods  of  construction  of  the  cheaper  roaos 
of  earth,  sand,  clay  and  gravel  occupy  about  two-thirds  of  the  time  given 
to  this  subject.  Some  of  the  fundamental  economic  principles  involved  in 
financing  highways  are  discussed  and  empbasiied. 

CoVTKt  71:  HiffhtBay  Cotutruclion. — This  is  a  course  of  four  hours  per 
week  for  one  semester  for  the  seniors  in  civil  engineering  who  desire  to 
specialise  in  highway  woil.  The  course  deals  more  fully  with  the  eoonua- 
ios  of  hixhway  location,  construction  and  maintenance  and  involves  the 
consideration  and  study  of  highways  of  pennanent  character.  Each  student 
is  expected  to ji«rfonn  alt  the  standard  laboratory  teaU  of  highway  metals. 

Courat  7>;  City  StrteU  and  Pavemant*. — A  two-hour  elective  course  for 
students  epeaialising  in  municipal  and  highway  work.  Devoted  to  a  study 
of  city  streets  and  pavements,  including  estimatea  and  inspection;  also, 
a  study  of  the  manufacture  and  testing  of  the  highest  class  of  paving 
materials. 

Count  IS:  Road  OiU  and  TaTs.—Tbit  is  a  two  hour  course  throughout  » 
■emeater  and  is  offered  by  the  department  of  chemistry  for  students  m  high- 
way Misineering.  One  lecture  and  one  laboratory  period  are  devoted  to 
the  work.  It  involves  a  study  of  the  compcetion  and  nropertiea  of  all  road 
binding  materials. — Wm.  F.  Aia,iaON,  Professor  of  Mumcipal  and  High- 
way Engineering. 

Unlvwslty  of  Wlaconaln,  Mftdlion,  WUcotuln 

Road*  and  Patvmenit  101. — This  course  covers  the  construction,  main- 
tenance and  administration  of  earth  roads,  gravel  roads,  and  the  simpler 
forms  of  macadam  road.  Special  attention  will  be  devoted  to  the  Wisconsin 
highway  laws.    Lectures,  theme  writing  and  inspections.    One  hour  credit. 


theme  writing  on  assigned  subjects  are  also  required.  Topics  covered  an 
history  of  roods  and  pavemente;  economics  oi  highway  engineering:  pre- 
liminary investigations,  traffic  census,  drainage,  foimdations,  general  design 
of  roadi  and  streets,  hygienic  aspect  of  dust,  clsoning  city  streets,  effect  of 
various  kinds  of  vehicles  on  roads,  etc.,  bituminous  surfaces  and  bituminous 
pavements,  mocadsm,  brick,  atone,  wood  block  and  cement  pavements, 
lliis  course  is  offered  each  semester.    Three-hour  credits. 

Soadt  and  Pavementt  103. — Special  and  detail  study  is  made  of  the  most 
important  problems  involved  in  the  construction  and  maintenance  of  roads 
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mnd  pftvemente.  Inspection  tripa  ax*  mads  to  uigiiborini  eitiu.  Each 
student  prapues  a  deaign  uid  estimate  of  coat  of  soma  rood  or  street  baaed 
upon  a  aurvey  or  a  topographic  map  fumtahed  htm.  Qiren  each  eemeater. 
iVree  hour  credits. 

Road$  and  Pavemenli  lOi.-'-'Tbie  course  consistB  of  laboratory  work  on 
testing  road  material  both  in  the  chemical  and  pavement  laboratories. 
Two  credits.  Second  semester. — Prerequisite  for  this  oouree  ia  Courae 
102  or  its  equivalent.    Three-hour  credits. 

Highway  Bridget  and  Cviverts  ill.— Lectures  and  orobloms  in  design 
work  covering  the  standard  types  of  pipe,  box  and  arcn  culverts,  and  also 
standard  types  of  wood,  steel,  concrete  and  reinforced  concrete  bridges. 
Two-hour  cntdita.— Leonabd  S.  Shith,  ia  charge  of  Highway  Engineenng. 

Uolveralty  of  Wyomtot,  Laramie,  Wyoming 

Roads  and  Tuntuli.~-{&)  Road  economics  and  location,  gravel,  broken 
stone,  and  miscellaneous  roads;  street  pavements,  drainage,  curbs  aad 
(Utters,  pavement  foundations,  asphalt,  brick,  cobblestone  andstone-bloek 
pavements;  sidewalks.  Two  noure.  (b)  Methods  of  surveying,  tunnel 
machinery,  timbering  and  lining,  tuooels  through  hard  rock  and  aoft  ground 
submarine  tunneling,  ventilation  and  lighting,  cost  of  construetion.    Two 

VlrglnU  Polytechnic  Institute,  Blackaburg,  Virginia 

Roadg  and  Building  Materiai. — ^A  special  set  of  lectures,  with  iUustrationa. 
ia  given  upon  the  general  and  detailed  construction  of  roads,  city  and 
country,  pavements  and  dratits,  cost,  grades,  repair,  etc.  The  points 
emphasised  in  these  lectures  are:  Different  rmtd  coverings  and  the  beet 
materials  available  for  use  and  economy,  theinspectionaad  testing  of  sands, 
oMnents  and  mortars,  their  actual  mixing,  proper  proportions,  etc.,  with 
■Mcifications  and  requirements  for  good  building  materials,  teste  aad 
demonstrations  of  the  peculiarities  of  the  different  road  materi^s,  with 
short  course  in  concrete.  Textbook,  Baker's  Roadt  and  Pavementi  Ha^er 
and  Bonney's  Higkwav  Enginetr  Han^^ook.  Three  times  a  week  aecond 
term.  In  connection  with  this  course  is  given  a  short  course  in  curves, 
earth-work  and  calculating  cuts  and  fills.  Lectures  on  available  instru- 
ments for  use  in  building  hi^wa^s  and  comparative  eosts.— ~R.  B.  B. 
Bkoo,  Professor  of  Civil  Engineermg. 

WaahlnSton  Unlveratty,  St.  Louis,  HIaaourl 

Roadt,  Sirecli  and  Patienunli. ~~Tbn  location,  drainaae,  construction  and 
maintenance  of  streets  and  rosdsj  consideration  of  tne  different  paving 
materials  in  connection  with  their  particular  characteristics  ana  their 
adaptability  and  adequacy  under  various  conditions  of  service;  the  cost 
and  life  of  pavements.  Two  lectures  a  week.  First  semester.  Senior 
year. — J.  L.  Vak  Orittim,  Professor  of  Civil  Engineering. 

West  Virginia  University,  Horgnntown,  West  Virginia 

The  following  courses  in  highway  engineering  are  regularly  given  in  the 
department  of  railway  and  higbwt^  engineering;  Roads  and  pavements, 
primarily  for  fourth  year  students  in  civil  engineering,  three  hours.  Re- 
quired of  all  candidates  for  degree  in  civil  engineering.  Location,  con- 
struction and  maintenance;  study  and  comparison  of  vanous  types  of  roads; 
road  making  materials;  lectures,  recitations  and  field  work.  Highway 
':b  two  hours.  Optional  for  fourth  year  students  in  civil  engineering. 
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Contiaafttioa  of  roada  uid  paTements  with  Bpecid  raferenoa  to  parmmnsDt 
improTeiaeata  and  inainteti*nc«  of  axuting  roada.  Ito-furTeyi,  n-looatloa, 
driintgfi,  etc. 

The  course  is  roads  and  paveUMnts  is  required  of  all  candidates  for 
degrees  of  civil  eDpneeriog,  but  for  the  course  of  highwar  economics  the 
atudent  maf  substitute  the  equiralent  ia  hydraulic  omstruction  if  b«  so 
•laots.  These  eourses  follov  thorough  courses  in  surreyiDg,  railroad 
location,  railroad  construction  and  maintenance  and  accompany  cournea 
in  sanitary  and  water  supply  engineeriagi  in  which  the  problems  relating 
to  sewerage  and  drainage  are  considereo,  so  that  the  courses  in  highway 
en^necriiw  are  concentrated  on  the  special  problems  to  be  met  in  the 
building  of  roads  not  common  to  other  subjects. 

An  optional  laboratory  course  in  testing  road  material  is  given  and 
graduate  courses  in  highway  engineering  are  offered, 

A  ten  day  school  of  good  roada,  of  which  A.  D.  Williams,  chief  engineer 
of  the  State  Dureau  of  roads  is  director,  has  been  organited  to  comply  with  the 
act  of  the  legislature  requiring  that  "All  county  road  engineers  shall  visit 
the  office  of  tne  State  Road  Bureau  at  least  once  every  year  and  ahall  receive 
instruction  in  road  building  for  at  least  ten  days,  etc."  This  school  is 
under  the  joint  supervision  of  the  University  and  the  State  road  bureau. 
The  first  and  second  annual  sessions  were  wellattended  and  highly  success' 
ful.    Tuition  is  free. — C.  R.  Jones,  Dean. 

Worcester  Polytechnic  Institute,  WMCMter,  HusachiuetU 

The  course  in  highway  engineering  given  students  in  civil  engineering  con- 
sists of  reading,  recitations  and  lectures  for  one-half  year,  one  period  per 
week.  _  All  stuaents  taking  the  course  have  bad  thorough  courses  in  survey' 
ing,  railroad  surveying  ana  construction,  masonry  and  ^undations  and  later 
take  courses  on  badges,  sewers  and  drains.  Much  of  the  important  subject 
matter  on  road  construction  is  taken  in  these  subjects,  but  not  formally  as  a 
eourae  in  highway  construction. — A.  W.  Frknch,  Profeeeor  of  Civil  Engi- 
neering. 
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Road  MatariaU 


if  MM  Atphalt:  Trade  name  giveD  to  asphalt  cement  produead  by  Warren 

Brother  Company.  C9  Temple  Place,  BoitoD,  Masaachusetta. 
Agiueo:  A  rafinea  road  tar  manufactured  by  the  Atlanta  Gaa  Light  Ccxn- 


__ji  RolIliuMiU  Company,  Middletown,  Ohio  (advertiiement  page  188). 

AtfaUoU:  Gulf  Refining  Company,  514  Battery  Park,  New  York,  New  York. 
The  trade  name  for  aeveral  grades  of  fluid  reduced  petroleuma  for  uaa 
ID  the  surface  treatment  of  roads. 

A»phalUnUiu:  Alden  Speare's  Sons  Company.  Boston,  Massachusetts.  Tba 
trade  name  of  senral  grades  of  reduced  and  residual  petroleums  and 
oil  asphalt  manufactured  by  this  companv  for  use  in  hot  and  cold  lur- 
face  treatment  and  in  the  construction  ol  roads. 

Aiphall  Block:  For  pavflmeiite.  The  Hastings  Pavement  C<»npany,  Naw 
Yorlc  City  (advertisement  page  176). 

AiUe:  United  SUtes  Asplialt  Refining  Company,  90  West  Street,  New 
York,  New  York.  An  asphalt  produced  from  Mexican  maltha  (ad- 
Tertieement  page  1S7). 

Btrmudet  Road  AipkaU:  Barber  Asphalt  Paving  Company,  Philadelphia, 
Pennsylvania.  Fluxed  Bermudei  Lake  aaphiJt  for  use  in  road  con- 
struction (advertisement  nan  1S2). 

Bicomae:  Headley  Good  Roads  Company,  30tli  and  Spruce  Streets,  Phila- 
delphia, Pennsylvania.  An  emulsiSed  bitumen  which  is  diluted  with 
water  and  mixed  with  Portland  cement  eoncrete  in  the  surfacing  of 
roads  (advertisement  page  177). 

Bitvlilhie:  Warren  Brothers  Company,  GO  Temple  Place,'  Boston,  Maasa- 
ohusetts.  Trade  name  of  a  patented  pavement  eonntruction  conaiat- 
ing  of  varying  siiea  of  crushed  stone  or  gravel  mixed  with  bituminous 
oement,  the  siies  of  crushed  stone  varying  from  a  maximum  which  ia 
about  one-half  the  depth  of  the  pavement  surface  (which  surface  ia 
generally  2  inches  deep)  to  impalpable  powder,  being  so  i>repared  aa 
to  give  a  high  degree  of  density  and  low  percentage  of  voids  (adver- 
tisement page  202). 

BilutUme  DoubU  Bond:  A  pavement  construction  patented  by  August  E. 
Bobutte  of  Northboro,  Massachusetts,  consisting  of  a  concrete  founda- 
tion of  a  depth  of  about  31  inches,  and  bonding  coune  about  1}  inehea 
and  the  spaces  in  the  bonding  eourao  filled  andthe  surface  coated  with 
asphaltic  cwnent,  prepared  for  the  purpose,  the  surface  finally  finished 
with  crusher  screeninffi  or  eoarse  sand  spread  into  the  hot  bitumen 
The  bonding  course  is  made  of  neat  cement  and  nearly  uniform  aise 
■tone  or  gravel  (preferably  1  inch  to  1}  inches  !n  siie),  in  proportion  of 
one  put  cement  to  six  parts  stone  or  gravel  (advertisement  page  302). 

Bytrlyte:  Byerley  &  Sons,  2484  West  Fourth  Street,  Cleveland,  Ohio. 
Several  Rodes  of  oil  asphalt  for  use  in  road  construction. 

Carbo-Via:  Continental  Bitumen  Company.  Toledo,  Ohio.  A  refined  coal 
tar  product  for  use  on  tar  bound  macadam. 
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mentpage  lOJ). 

ibantl:  Internatioiiftl  Aapht^t  Compan^, ,_ 

iag,  Chicftgo,  IllinoiB.    A  fiuzed  Cub&D  asphalt  for  lue  in  paving  and 


Citbanel:  In^mational  Aapht^t  Company,  Chamber  of  Commerce  Build* 


road  construction. 

Double  Bond  CtTnent:  Warren  Brothers  Company,  60  Temple  Place,  Boa- 
ton,  MassoohuaettB.  Trade  name  given  to  the  asphalt  cement  uaed 
for  the  bonding  course  of  the  Bituetone  Double  Bond  Pavement  (ad- 
vertiiemeot  page  202). 

Du  Portt:  Explosives  for  quarrying.  E.  I.  du  Pont  de  Nemours  Powder 
Company,  Wilmington,  Delaware. 

Durax:  Wern  Machinery  and  Engineering  Company,  30  Church  Btreet, 
New  York,  N.  Y.  The  trade  name  for  «  type  of  pavement  or  road  sur- 
face oompoeed  of  small  cubical  gr&nite  bloeks. 

Duttoline:  The  Dustoline  for  Roads  Company,  Summit,  New  Jersey.  The 
copyrighted,  trademark  name  of  a  transparent,  reddish  colored  com- 
pound, of  refined,  noaaaphaltic  petroleum  products,  used  as  a  dust 
preventive  and  rood  preserver. 


Fairfyld:  The  Impervious  Product  Company,  400  E.  Fayette  Street,  Bal- 
timore, Maryland.  The  trade  name  for  the  products  of  this  company, 
such  as  "Anti-Dust,"  "Road  Binders,"  and  "Fairfield  Asphalt."    The 


latter,  which  forme  the  basis  of  their  other  products,  is  said  to  come 
from  a  neutralised  and  weathered  sludge  acid  deposit. 

Qlutrin:  Robeson  Process  Company,  18  East  4Ist  Street,  New  York  City. 
-   An  adhesive  liquor  containmg  organic  acids  manufactured  from  toe 
lignone  compounds  produced  in  the  making  of  wood  pulp  by  tbe  sul- 
fite process  (advertisement  page  191). 

HoMain  Pavement;  Hassam  Paving  Company,  Worcester,  Massachusetts. 
A  patented  form  of  concrete  pavement  constructed  by  grouting  the 
rolled  stone  with  a  fluid  grout  of  sand  and  Portland  cement. 

Hj/tkolene:  The  Sun  Company,  1421  Chestnut  Street,  Philadelphia,  Penn- 
sylvania.   Oil  asphalts  for  use  in  road  construction. 

Indian:  Indian  Refining  Company,  17  Battery  Place,  New  York.  The 
trade  name  for  several  grades  of  reduced  and  residual  petroleums  and 
oil  asphalt  for  use  in  hot  and  cold  surface  treatment  and  in  the  con- 
struction of  roads_. 
frock:  Wadawort' 
Penna.  R.  R.,  I 
in  Kentucky. 

Ltwit  Road  Tar:  Tbe  F.  J.  Lewis  Manufacturing  Company,  2505  South 
Robey  Street,  Chicago,  Illinois.  A  scientifically  prepared  ooal  tar 
product. 

Uonarck:  Sunset  Monarch  Oil  Company  of  California,  60  California  Street, 
San  Francieco,  Calif.    The  trade  name  for  a  heavy  oil. 

MottttaiMa:  Wamer-Quinlan  Asphalt  Company.  70  Wall  Street,  New  York, 
N.  Y.  Several  grades  of  Mexican  oil-asphalt  for  use  in  street  and  road 
construction  (advertisement  page  201). 

Ifational:  Bituminiied  Road  Company,  Kansas  City,  Missouri.  Trade 
name  of  a  patented  product  wHich  consists  of  earthy  material  of  any 
kind  and  a  bituminous  binder.  The  earthjr  material  is  subjected  to 
a  disintegrating  treatment,  which  reduces  it  to  a  fine,  drv  dust  that 
renders  it  capable  of  absorbing  and  combining  with  the  bituminooe 
binder  (advertisment  page  16S). 

NtuekaUl:  The  Neuchatel  Asphalte  Company,  Ltd.,  79  Tompkins  Street, 
New  York.  A  rock  asphalt  mined  at  the  Val  deTravers  mines  located 
at  Canton  of  Neuchatel,  Switserland. 
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mm  iron  eulvert  pipa.    Mukufkctured  by  A 

laeturinM  Cmnpany,  fiuechel,  K«ntucky. 

damitt:  N&tionftl  HMdamite  Paving  ^HPP'^  Company,  2  and  3  H.  W. 

UellmanBuildiiw,  Lo*  AngelM,  Calif.    Tite  tradenamaforanaBphaltic 

cAmeot  preparea  from  Califoniia  petr^eum. 

Boeutac:  Ikramac  Road  Corporation  of  America,  CteTeland ,  Ohio-  A  chemi- 
cal mixture  contaiains  lilicate  ol  soda,  ■uiu',  powdered  limestone,  and 
other  ingredienta  witD  which  the  upper  eourae  in  maoadam  or  gravel 
eoDStruction  ie  puddleH. 

Sareo:  Standard  Asph^t  and  Rubber  Company,  208  South  La  Salle  Streot, 
Chieaco^  Illinois.  Several  grades  of  aephalt  containing  Gilsonite, 
for  lue  in  road  eonetruetiw). 

Smrc^itkit:  Standard  Asphalt  and  Rubber  Company,  208  South  La  Salle 
Street,  Chicago,  Illinois.  The  trade  name  for  a  form  of  pavemeot 
eonaiBting  of  a  graded  eruahed  stone  aggregata  which  is  mixed  with 
Sareo  Asphaltic  Cement. 

Standard:  Standard  Oil  Company  of  New  York,  and  Staadard  Oil  CompaDj 
of  N«w  Jersev,  26  Broadway,  New  York.  "Standard  Refined  Meiieao 
Asphalt,"  "Standard  Macadam  Asphalt  Binders,"  "Standard  Asphalt 
Road  Oils,"  prepared  by  tbeae  Companies  for  use  in  sheet  asph^  pav- 
ing, bituminous  macadam  construction  and  cold  surface  treatuMSt  of 
macadam  and  gravel  roads  (advertiaementa  pagea  192  and  IH). 

Tonle;  The  American  Tar  Company,  Maiden,  Massachusetts.  A  refined 
ooal  tar  product  for  use  in  road  construction.  "Tarite  Asphalt"  is  a 
refined  coal  tar  containing  a  certain  percentage  of  oil  asphalt.  "Tar- 
ine,"  a  refined  tar  preparation  for  use  in  construction  work  or  in  sur- 
face treatments  (advertisement  page  154). 

Tvnia:  Barrett  Manufacturing  Company,  17  Battery  Place,  New  York, 
New  Ywk.  A  trade  name  of  this  Company  for  their  tar  products  used 
for  road  purposes.  "Tarvia  A"  for  hot  surface  treatment:  "Tarvia 
B"  for  cold  surface  treatment:  "Tarvia  X"  for  penetration  or  nix- 
ing method  in  road  construction  [advertisement  page  163). 

TateoH:  The  Alden  Speare's  Sons  Company,  Boston,  Msssachusetta.  A 
eolorleaa  oil  distillate  for  use  as  a  duat  layer. 

r«rracoIto.'  Headley  Good  Roads  Companv,  Real  Estate  Trust  Buitdinc, 
Philadelphia,  Pennsylvania.  An  emulsified  semi-aspbaltic  oil  wbicn 
may  be  diluted  and  used  in  the  surfaoe  treatment  of  roads  {advertise- 
ment page  177). 

Ttntco:  John  Baker.  Jr.,  New  York,  Chicago,  Boston,  Philadelphia,  Balti- 
more, Richmona,  Birmingham.  New  Orleans,  Buffalo,  Albany,  Mit)a«- 
apoliH,  iSaossa  City,  Denver.  Tampa  and  Toledo.  All  the  Texaco  road 
product*  are  marketed  under  the  registered  trade  name  "Texaco." 
They  are  "Texaco  Road  Oil  for  Cold  Application."  "Texaco  Road  Oil 
for  Hot  Application,"  "Texaco  Liquia  Asphalt,"  "Texaco  Macadam 
Binder,"  '^'Texaco  Road  Asphalt,"  "Texaco  Paving  Filler,"  "Texaco 
Paving  Cement." 

Tnnidait  Liquid  Atphalt:  Barber  Asphalt  Paving  Company,  Land  Title 
Building,  Philadelphia,  Pennsylvania.  Natural  liquid  asphalt  for  the 
surface  treatment  of  roada,  obtained  from  the  laland  of  Trinidad;  "A" 
to  be  used  cold;  "B"  to  be  applied  hot  (advertisement  page  ISa). 

Vgitt:  The  United  Gas  Improvement  Company,  Broad  and  Arch  Streata, 
Philadelphia,  Pennsylvania.  The  trade  name  for  fluid  and  semi-solid 
refined  water-gas  tar  for  use  in  surface  treatment  and  construction. 
"No.  1"  is  applied  cold  as  a  dust  layer;  "No.  2"  is  applied  hot  for  sur- 
face treatment;  "No.  3"  is  recommended  for  construction  by  the  pene- 
tration method;  "No.  4"  is  recommended  for  construction  by  the 
mining  method. 
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Union  PofincAtphattand  MoUIm  Brand:  Union  Oil  Compwi;  of  Cftlif ontt, 
Milli  Building,  San  Frftnciaco.  Oil  uphalt  refinM  frooi  bMiTjr  Caii- 
fomia  crudes  of  between  12  and  16  gravity  B«aume. 

Warrmitt:  Warren  Brothers  Company,  SO  Temple  Place,  Boston,  Msssa- 
chusetts.  A  modification  of  the  bitulithic  city  parement  adapted  to 
meet  the  traffic  conditions  of  country  roads  (adrertisement  page  302). 

WmtrumiU:  The  Weatrumite  Company,  Whiting  Indiana:  The  Alantie 
Westrumite  Company,  WashinEton,  D.  C.  An  aqueous  emulsion  of 
ufttiTe  bitumens  uaed  cold  as  a  binder  in  road  construction  in  the  foU 
lomng  ways:  (1)  By  mixing  method  (2)  By  penetration  method  (S) 
By  surface  treatment  (4)  As  a  dust  layer. 

Road  Hadilnery 

Acme:  Trade  name  Riven  road  machines,  stone  crashers,  searifiers,  ele- 
vator and  portable  stone  bins  manufactured  by  the  Acme  Road 
Machinery  Company,  Frankfort,  New  York. 

Aenu:  Trade  name  given  to  metal  nestable  aorrugated  culverts  manu- 
factured by  The  Canton  Culvert  and  Silo  Company,  Canton,  Ohio. 

Ajax:  Trade  name  given  to  portable  ateam  engines  used  for  operating 

crusher  plants  manufactured  by  the  A.  B.  Parquhar  Company,  York, 

Pennsylvania. 

MX.'  Beveniibli     ' 

Auburn,  Nc 

Atlantie:  Trade  name  r 

Compaoy,  South  R . ,   

AOapvmp:  Trade  name  given  to  a  gasoline  pumping  engine  manufactured 

S'  tne  Harold  L.  Bond  Company,  391  Atlantic  Avenue,  Boston, 
sBsachusetts. 

Aurora.-  Trade  name  given  to  jaw  roek  crusher  and  dump  wagon  manu- 
factured by  the  Austin- Western  Road  Machinery  Company,  Karpen 
Building,  Chicago,  Illinois  (advertisement  page  160). 

Aiutin:  Trade  name  given  to  motor  rollers,  gyratory  orusber,  sprinkler 
and  reversible  grader  manufactured  by  the  AuBtin-West«rn  Road 
Machinery  Company,  Kariwn  Building,  Chicago,  Illinois  (adver- 
tisement page  160}. 

Aus(in-Cu6e.'  Trade  Dame  given  to  concrete  mixer  manufactured  by  the 
Municipal  EDgineerinp  and  Contracting  Company,  Railway  Exehange 
Building,  Chicago,  Ilhnoii. 

Autlm  Giant:  Trade  name  given  to  grader  manufactured  by  the  Austin- 
Western  Road  Machinery  Company,  Karpen  Building,  Chicago,  Illinois 
(advertisement  page  160). 

Avtomatie  Concrete  tfisert:  Gravity  miiera,  Haines-Weaver  Fatenta.  By 
Automatic  Concrete  Mixer  Company,  Inc.,  SO  Church  Street,  New 
York  City. 

Big  FovT  Qtu  Traetort:  Emerson-Brantingham  Implement  Co.,  Rockford, 
Illinois. 

Blyttone  Batch  Mixer:  Concrete  mixer.  Manufactured  by  Blystone  Manu- 
facturing Company,  Cambridge  Springs,  Pennsylvania. 

Bveyrvt:  Trade  name  given  to  a  steam  shovel  manufactured  by  the  Buey- 
ros  Company,  South  Milwaukee,  Wisconsin. 

Sifffalo  Pilli:  Trade  name  given  Ddl.  Cyl.  Two^peed  Steel  Qear  Road 
Locomotivea,  Contractors  Special  Traction  Engines,  Contractors  Gaso- 
line Tractors,  Reversible  Stone  Spreading  Cars— Steot  Frame,  Rever- 
sible Stone  Spreading  Cars— Wood  Prune,  Buffalo  Pitts  Road  Freight 
Cars,  and  Automobile  Trailers.  Buffalo  Pitts  Company,  Buffalo,  New 
York. 
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BvayBee:  Trade  name  given  to  htunmer  drills  manufactured  by  the  Kier- 

oan-Tcrry  Drill  Company,  Woolworth  Building,  New  York,  New 

York. 

lUerfiy,  £ 

Trade  i  „  . 

New  York,  New  York. 

„  e  drills  manufactured  by  the  IngersoU-RaDd 

Company,  It  Broadway,  New  York,  New  York. 

CoMt:  Steam  rollers,  gas  and  steam  traction  engines,  road  graders,  drags. 

scrapers,  rock    crushers,    elevators,    screens,  bins,  etc.    J.  I.  Case 

Threshing  Machine  Company,  Racine,  Wiaconein. 

CalerpillaT:  A  traction  en{;ine  with  endless  steel  belt,  replacing  wheels, 

Svin^  additional  traction  in  all  soils.    Holt  Manufacturing  Company, 
loria,  Illinois  (advertisement  page  116). 
Climax:  Trade  nam*  given  to  a  steel  reversible  road  machine  and  a  rock 

crusher  sold  by  the  Good  Roads  Machinery  Company,  Inc.,  Marathon, 

New  York  (adverUsement  page  172). 
Climax  Jwnbo:  Trade  name  given  a  heavy  road  machine  sold  by  the  Good 

Roads  Machinery  Company,  Inc.,  Marathon,  New  York  (adTcrtise- 

mentpase  172). 
Columbian:  Trade  name  given  to  dump  wagons  and  carts  manufactured 

by  the  Columbia  Wagon  Company,  Columbia,  Pennsylvania. 
Crown:  Trade  name  given  to  sand  rammers  manufactured  by  the  Ingersoll- 

Rand  Companv,  11  Broadway.  New  York,  New  York. 
Dou6I«  Shell:  Trade  name  given  to  d^ers  manufactured  by  the  Runtes- 

Coles  EnjineerinK  Company,  SO  Church  Street,  New  York,  New  York. 
Bogle  Dump  Wmon;  EagU  Two  Wheel  Trailers;  Eagle  Four  Wheel  TraileTS: 

The  Eagle  W^on  Works,  Auburn,  New  York. 
Blectric-Air:  Trade  name  given  to  rock  drills  manufactured  by  the  Inger* 

eoll-Rand  Company,  11  Broadway,  New  York,  New  York. 
Bmerton  Gai  Traetort;  Emerson-Bran tingham  Implement  Co.,  Rockford, 

Illinois. 
Bweka:  Continuous  concrete  mixer,  batch  concrete  miien,  mortar  mixers, 

diaphragm  pumping  outfits.    Eureka  Machine  Ccnnpany,   Lansing, 

Michigan. 
BttreU:  Trade  name  given  to  portable  dump  wagon  box  manufactured 

by  the  Everett  Manufacturmg  Company,  Newark,  New  York. 
Foote:  Batch  concrete  mixer.    Foote  Manufacturing  Company,  Munda, 

New  York. 
Force-Fted:  Trade  name  given  to  the  rock  crusher  manufactured  by  tbe 

Universal  Crusher  Company,  Cedar  Rapids,  Iowa. 
Olitie:  Trade  name  given  to  graders  manufactured  by  the  Glide  Road 

Machine  Company,  Minneapolis,  Minnesota. 
Huber;  Road  rollere.  tractors,  dump  wagons,  scarifiers  and  general  road 

equipment.    Huoer  Manufacturing  Company,  Marion,  Ohio. 
Hvaai:  Trade  name  given  to  scarifier,  push  brooms,  street  sweepers 

general  equipment  for  handl"- -■-■'—' ■^—■--- ,__...__ 

the  Chas.  Hvass  Company, 

B,  New  York,  New  York. 
Imperial,  Ingereoll-Rosler:  Trade  name  given  to  air  compressors  manu- 
factured by  the  Ingersoll-Rand  Company,  U  Broadway,  New  York, 

New  York, 
Imperial:  Trade  name  given  air  hoists  and  motors  manufactured  by  ths 

Ingersoll-Rand  Company,  11  Broadway,  New  York,  New  York. 
Imperial:  Trade  name  given  to  riveted  corrugated  metal  culverts  manu- 
factured by  the  Canton  Culvert  and  Silo  Company,  Canton,  Ohio. 
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Link:  Conveyon  for  lomding  uid  imLomding  enuhed  itone.  aftnd,  etc.,  from 

can  or  dump  into  wagoni.     Link  Belt  C<»npu>y,  PbilKdelphift,  Penn- 

■ylTttnift. 
Ijiltie  David:  Trade  name   given  riveting  and   chipping  hammers  and 

pnemnatio  drills  manufactured  by  the  Ingeraoll-Rand  Company,  11 

Broadway,  New  York,  New  York. 
Z/tlUa  Wetfm:  Trade  name  given  to  grader  manufactured  by  the  Auetin- 

Weetem  Road  Machinery  Company,  Karpen  Building,  Chicago,  IIU- 

noifl  (advertiaemeat  page  160). 
IaUU  Winn»T:  Trade  name  inven  a  two-horse  road  machine  sold  by  the 

Good  Roads  Machinery  Company,  Inc.,  Marathon,  New  York  (adTei- 

tiaement  page  172). 
LtiU:  Surface  beater  for  heating  aiphalt  pavements  at  time  of  repair. 

Equitable  Asphalt  Maintenanee  Company,  Kansas  City,  Missouri. 
Uanty  four  Wlutl  Scraper:  Trade  names  given  to  grader  and  scraper  man- 
ufactured by  the  Baker  Manufacturing  Company,  ^ringfield,  Illinois. 
Uilbvm-Slatl:  Trade  name  given  to  dump  wagon  manufactured  by  the 

Milbum  Wagon  C<Mnpany,  Toledo,  Ohio. 
liogvl:  Trade  name  given  to  full  line  of  oil  burning  engines  and  tractors 

sold  by  the  International  Harvester  Company  of  America,  Harvester 

Building,  Chicago,  IlUnoia  (advertisement  page  178). 
HattareK:  Trade  name  given  a  CMubinatioa  roller  and  traction  hauling 

engine  sold  bv  the  Good  Roads  Maohinery  Company,  Inc.,  Marathon, 

New  York  (adverUsement  page  172). 
Nev  Bra:  Trade  name  given  to  elevating  grader  manufactured  by  the 

Austin-Western  Road  Machine^  Company,  Karpen  Building,  Chicago, 

Illinob  (advertisement  page  160). 
Ohio:  Road  maehines,  seanGen,  gang  rooter  plows,  subgiade  levelers, 

wheelers,  graders,  drags,  dump  boxee.    Ohio  Road  Machinery  Com- 
pany, Oberlin,  Ohio. 
OUo:  Trade  name  given  an  engine  manufactured  by  The  Otto  Gaa  Engine 

Works,  33rd  and  Walnut  Streets,  Philadelphia,  Pennsylvania. 
Panama  Lint:  Trade  name  given  to  roadjEraders,  road  drags  and  cast  iron 

oulvert  pipe  manufactured  by  the F.  B.  ZiegManufacturing Company, 

FredencLtown,  Ohio  (advertisement  page  aP7)._ 
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Pterlttt:  Traction  engines,  steam  road  rollers.    Elmerson,  Brantingbam 

Implement  Cranpany,  noekford,  Illinois. 
Pmuuvlvania:  Trade  name  given  to  crustierB  manufactui«d  by  the  Peun- 

sylvaaia  Cruabet  Company,  Philadelphia,  Pennsylvania. 
Pioneer:  Trade  name  given  to  dump  wagon  manufactured  by  the  Austin- 
Western  Road  Machinery  Company,  Karpen  BuilcUng,  Chicago,  Illi- 

nois  (advertisement  page  160). 
Poreupin*:  Trade  name,  given  a  scarifier  manufactured  by  the  Universal 

Road  Maolunery  Ccmipany,  Kington,    New  York    (advertisement 

page  aoO). 
Port  Hvron:  Trade  name  ipvea  to  hauling  ensinee,  spreading  and  dumping 

ears  manufactured  by  the  Port  Huron  Enpne  A  Threimer  Company, 

Port  Huron,  Michigan. 


Bmms  Traeiion  Bnffinei:  Emerson-Braati pgham  Implement  Co.,  Rock- 
ford,  Illinois. 

Rtlianee:  Trade  name  given  roek  emsher  elevators,  soreeos,  portable  stone 
bins  and  improved  street  sweeper  manufactured  by  the  Universal 
Road  Machinery  Compuiy,  Kingston,  New  York  (advertisement  page 

aoo). 
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SmmI  Kinn:   Tniim  nam*  fiveii  to  »  rtwd  sndar  Mid  Adama  l^^ni'f 

WhMl  Oraden,  mtauiutund  br  J<  D-  Adknu  &  Compuijr,  lodian- 

kpolia,  Indiana. 
StinpMx.'  Trade  name  KiTen  to  batch  and  continuous  eoneret*  mixets 

manufactured    by   The    Milee    Manufaoturing   Compaar,    Jackaon, 

Michigan. 
Simplified  Continvovt  Mixtr:  Trade  name  given  to  concrete  mixer  maau- 

ilwaukee. 

Smith  Chicago:  Concrete  mixer,  batch  type,  rotary.    Chicago  Concrete 

Machinery  Company,  Milwaukee,  Wiaconsin. 
SlittUbako';  W^ona,  street  aprinklora.  awsepers  and  flushers,  road  oilns. 


dump  wagona,  boxes,  carta,  tank  wagons,  hameas,  autoioobilea,  etc. 

Studebaker,  South  Bend,  Indiana,  and  Detroit,  Michigan. 
Torco;  Trade  aame  given  to  road  oiling  appliauoes  manufactured  by  th« 

Tarrant  Manufacturing  Company,  Saratoga  Springs,  New  York. 
Tel»mith:  Qyratory  and  jaw  crushers,  rock,  ore    and   eraTel  handling 

eqmpment.    &i)ith  Engineering  Works,  Milwaukee,  Wisconsin. 
Titan:  Trade  name  given  to  full  line  of  oil-burning  engtnca  and  traotora 

sold  by  the  International  Harvester  Company  of  America,  Harvester 

Building,  Chicago,  Illinois  (advertisement  page  178). 
7A«  Big-ait-iAllU:  Trade  name  given  to  concrete  mixers  manufacturad  by 

tho  Jaeger  Machine  Company,  Columbus,  Ohio. 
The  Standard:  Trade  name  given  to  a  mixer  manufactured  by  the  Standard 

Scale  k.  Supply  Company,  243  Watsr  Street,  Pittsburg,  PennajlTaiiia. 
The  8u»qv£harma:  Trade  name  given  to  a  dump  wagon  manufacturad  by 

the  Columbia  Wagon  Company,  Columbia,  rannsylvania. 
MA  CerUury  Oroiier:  Trade  name  given  to  grader  and  at 


d  scraper  manufaatured 


Uemphis,  Tennessee. 


VorUx:  Trade  name  given  to  pump  engine  manufactured  by  the  Lawrence 
Pump  A  Engine  Company,  Lawrence,  Massachusetts. 

Vviean:  Trade  names  given  to  steam  (hovels  manufactured  by  the  Bueyma 
Company,  South  Milwaukee,  Wisconnn. 

Watvm:  Damp  wagons,  trailers,  etc.  Watson  Wagon  Company,  Caoaa- 
totft.  New  York. 

WwUrn:  Trade  name  given  to  elevating  grader  manufactured  b^  the 
Auetin-Weatem  Road  Machinery  Company,  Karpen  fiuitding,  Chicago, 
Illinois  (advertisement  page  IW). 

Wtttem  Special:  Trade  name  given  to  grader  manufactured  by  the  Austin- 
Western  Road  Machinery  Company,  Kupen  Building,  Chicago,  Illi- 
nois (advertisement  page  160). 

Wtitem  Standard:  Trade  name  pven  to  grader  manufactured  b^  the 
AuHtin-Westem  Road  Machinery  Company,  Karpen  Building,  Chicago, 
Illinois  (advertisement  page  160). 
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OFFICE  OF  PUBLIC  ROADS.  UNITED  STATES  DEPART- 
MENT OF  AGRICULTURE 

The  Office  of  Road  Inquiry  waa  established  under  act  of  congress, 
approved  March  3,  1893,  making  an  appropriation  of  SIO.OM  for 
the  Department  of  Agriculture. 

The  original  law  provided  for  m^lring  loquiriee  in  regard  to  8y»- 
tema  of  road  management,  best  methods  <^  road  making,  prepara- 
tion of  publications,  and  for  assiatiog  agricultural  colleges  and 
experiment  stations  in  disBeminating  mformation  on  the  subject. 
In  1897  the  inTcstigation  of  road  materials  vaa  authorized.  In 
1890  the  name  of  the  office  was  changed  to  "  Public  Boad  Inquiries." 
In  1901,  provision  wasjnade  for  conducting  experiments  in  the  city 
of  Washington  and  elsewhere.  In  1002  investigations  relating  to 
the  chemical  and  physical  character  of  road  materials  were  author- 
ised. In  190fi  the  name  of  the  office  was  again  changed  to  "  Office 
of  Public  Roads,"  and  a  statutory  orguiisation  was  provided.  In 
1909  tbe  rent  or  purchase  of  road  machinery  waa  forbidden. 

In  1910  the  lump  fund  appropriation  was  subdivided  into  road 
management  inquiries,  road  building  and  maintenance  investiga- 
tions, road  material  investigations  and  administrative  expenses. 

In  1911-12  a  special  appropriation  of  $10,000  waa  made  for 
conducting  field  experimecte  and  authority  was  given  to  rent  or 
purchase  maehinery  required  in  connection  therewith.  The 
appropriation  for  this  work  was  increased  to  130,000  for  1912-13, 
to  145,000  for  1913-14  and  to  $60,000  for  1914-15.  Hie  following 
is  a  table  of  am)ropriationa  from  the  establishment  of  the  office  to 
the  fiscal  year  1914-15  and  includes  the  estimates  reported  by  the 
oommittee  on  agriculture  of  the  house  of  representatives  for  the 
fiscal  year  1916-18. 
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AHBRIC&N  BIGHWAT  ASBOCUTION 


In  the  Post  Office  Appropriatunt  BUI  for  1912-13,  an  sppnq>ri»- 
tion  at  9500,000  was  made  for  cofiperatioa  with  States  in  the 
improvemeDt  of  post  roads;  conditioned  upon  tiie  States  expend- 
ing K2  for  each  $1  expended  by  the  Qovemment,  Uie  roads  to  be 
constructed  under  the  direction  of  the  Secretary  of  A^cultvire. 
In  1913-14  the  appropriation  for  post  roads  was  coabaued  and 
made  available  until  expended. 


TABLES  OF  QUANTITIES,  WEIGHTS  AND  MEASURE- 
MENTS FOR  USE  IN  ROAD  WORK 

CnMh«d  Stona  RvqnirMl  par  MUb  of  Macadttm  Road 
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Number  of  Square  Yarda  In  On«  Mile  of  Road 
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ROAD  ASSOdATIONS 

P«muui«at  launudooal  Aawiclatloa  rf  Road  roii|fMM« 

Officer. — M.  Mahieu,  aeenAary-geaenl,  1  ATenne  d'lens,  Paru, 
Fnnce. 

1.  OsncT  AHD  0»uinuTnnf  or  Tm  AaBocuTioir 

ABTICU  I 

The  object  of  the  Pennaiwiit  International  Association  of  Road 
Congrenea  is  to  promote  progress  in  the  construction,  traffic  and 
exploitation  ot  roads. 

It  continues  the  work  of  the  first  International  Road  Congrcn 
held  in  Paris  in  October^  1908. 

It  accomi^isbes  its  object:  1,  By  o^anising  Road  Congresses; 
2,  by  publi^iing  papers,  proceedings,  and  other  documents;  3,  by 
eoUectiog  the  results  of  (a)  tests  carried  out  on  roads;  (b)  labora- 
tory tests  throughout  the  world  on  materials  which  are  used  or  are 
suitaUe  for  road  construction  and  maintenance;  these  tests  may  be 
either  in  the  form  of  mere  records  collected  by  the  Association  or 
the^  may  have  been  carried  out  by  the  Assodation  itself  or  through 
its  instrumentality. 

Its  aff  fdrs  are  managed  by  a  Permanent  International  Ccmunb- 
sion. 


The  Assodation  consists  of: 

1.  Dele^tes  of  GoTemments  and  Corporations  ot  all  the  ooun- 

triea  which  subscribe  annually  to  the  Association. 

2.  Private  Members. 

Membership  may  be  either  permanent  or  temporary. 

Qoremments  may  Bj>point  one  official  delegate,  with  a  ri^t 
to  vote  at  every  Congress,  for  each  250  francs  c^  their  annual 
subsidy. 

This  amount  is  reduced  to  100  franca  for  Corporations. 

Permanent  Members  are  oititied  to  attend  and  vote  at  every 
Congress. 

Temporary  members  are  entitled  to  attend  the  particular  Ccm- 
gress  they  have  joined,  and  they  may  vote  on  all  questions  which 
do  not  affect  the  Permanent  Association  itself. 

3.  Honorary  Members,  nominated  by  the  Permanent  Interna- 
tional Conunisuon. 


)vGoO'^lc 


BOAo  AMoounom 


IBTICLI  in 


1.  A  Permanent  International  Commission,  with  headquar- 
ters at  Paris,  is  at  the  head  of  the  Association. 

2.  A  Permanent  Council  and  an  Executive  Committee  are 
^ipointed  from  amongst  the  Members  of  this  Conunissioo. 

ABtlCLI  IT 

The  Pennanent  latemational  Commission  is  composed  of  mem- 
bers beloDginE  to  the  various  countries  represented  in  the  Asso- 
ciation. Each  country  has  tlie  right  to  one  representative  for  each 
1000  francs  of  its  total  annual  subsidy. 

Provided,  however,  that  the  number  of  representatives  from 
any  one  country  shall  not  ratceed  15  (fifteen),  and  that  any  coun- 
try which  pays  not  lees  than  260  francs  shall  have  the  ri^t 
to  appoint  one  delegate.' 

Amarlcan  Highway  AModatlaa 

OSvxra. — Fairfax  Harrison,  president  Southern  Railway  Com- 
pany, president;  Logan  Waller  Page,  director  Office  of  Public 
Roads,  vice-president ;  John  Burke,  treasurer  of  the  United  States, 
treasurer;  James  S.  Harlan,  chairman  Interstate  Commerce  Com- 
mission, chairman  board  of  directors;  Leonard  Tufts,  president 
Capital  Highway  Association,  chairman  executive  committee; 
I.  S.  Pennyb&cker,  executive  secretary,  Colorado  Building,  Wash- 
ington, D.  C;  Charles  P.  Light,  field  secretary,  Colorado  Building, 
Washington,  D.  C. 

HeadquarierM. — 7CS  Colorado  Building,  Washington,  D.  C. 

American  Road  Builders'  AModation 

Officera.—W.  A.  McLean,  president,  Toronto,  Canada;  E.  L. 
Powers,  secretary,  New  York;  W.  W.  Crosby,  treasurer,  Balti- 
more, Maryland. 

Headquarters. — 150  Nassau  Street,  New  York. 

American  Aseoclatlon  of  State  Hlfthway  (MBclsle 

Officers. — Henry  G.  Shirley,  president,  Baltimore,  Md.  •  Austin 
B.  Fletcher,  vice-president,  Sacramento,  Calif.;  Joseph  Hyde 
Pratt,  seoTvtary,  Chapel  Hill,  N.  C;  F.  F.  Rogecs,  treasurer, 
*ing,  Mich. 

■  eitlier  the  Mmtarjr  leneral  or  the 
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Auodfttlon  of  State  Hl^bwa^  Deportmeata 

Offieert. — A.  R.  Hirst,  president,  Madison,  Wis.;  W.  S.  Gear- 
hart,  secretary-treasurer,  Manhattan,  Kan. 

American  Sodety  of  Bnfttnearlnft  Contracton 

OjJJcera. — Howard  J.  Cole,  preadent;  Edward  Wegmann,  first 
vice-preadent;  George  T.  Clarke,  second  vice-president;  J.  R. 
Wemlinger,  secretary,  11  Broadway,  New  York. 

Commiiieet. — ^B-10,  Standard  Speofications  for  Pavii^  Materi- 
als, George  C.  Warren,  chairman,  59  Temple  Place,  Boston,  Massa- 
chusetts; C-7,  Highway  Construction;  F.  B,  Bosch,  chsirman, 
Commonwealth  Trust  Building,  Harrisburg  Pennsylvania;  C-8, 
Highway  Maintenance;  Carl  Weber,  chairman,  95  Nassau  Street, 
New  York;  C-II,  Bridges;  Daniel  6.  Luten,  ch^rman,  Traction 
Terminal  Building,  Indianapolis,  Indiana. 

Aaaodatlon  of  Eatlneeiing  Sodetiea 

Oj^eera.— Jos.  W.  Peters,  secretary,  3817  Oline  St.,  St.Loui8, 
Missouri.  Board  of  managers:  Gardner  S.  Williamb,  chairman, 
Ann  Arbor,  Michigan. 

Purpose. — The  association  exists  for  the  purpose  of  publishing 
papers,  sent  in  1^  the  secretaries  of  the  local  societies,  on  technical 
subjects,  including  road  building,  but  does  not  take  the  execution 
of  work. 

Automobile  Chamber  of  Commerco 

Officers. — Charles  Clifton,  pretddent;  W.  C.  Leiand,  first  vice- 
president;  Hugh  Chahners,  W.  T.  White,  P.  H.  Rice,  second 
vice-presidents;  R.  D.  Chapin,  secretary;  George  Pope,  treasurer; 
8.  A.  Miles,  general  manager,  7  East  42d  Street,  New  York;  H.  A. 
Bonnell,  assistant  general  manager. 

American  Automobile  AMOclatlon 

Officers. — John  A.  ^^^Ison,  president,  Franklin,  Pa.;  George  C. 
Didbl,  chairman  good  roads  board,  575  EUicott  Square,  Buffalo, 
N.  Y.;  A.  G.  Batchdder,  chairman  executive  board,  Riggs  Boitding, 
Washington,  D.  C. 

National  Headquarters. — 437  Rfth  Avenue,  New  York  City. 

National  Capitol  Headquarters. — Riggs  Building,  Washington, 
D.  C. 

American  Society  of  Civil  Entlneers 

Officers. — Hunter  McDonald,  prendent;  Charles  Warren  Hunt, 
secretary. 

Headquaners.—220  West  57th  Street,  New  York. 

Purposes  so  far  as  they  reUxbe  to  roads. — ^Investigation  and  discus- 
sion of  technical  problems  of  road  construction  and  maintenance. 
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Antorlcan  Sodatj'  for  TMtlnft  Materials 

Officers. — ^A.  N.  T&Ibot,  prendent,  University  of  Dlinoia,  Urbaiu 
m.;  Edgar  Marburg,  secntary-treasurer,  University  of  Pennsyl- 
vania, Philadelphia,  Pennsylvania. 

Committer.— -On  Standard  Specifications  for  Cement:  Qeorge 
F.  Swun,  chairman,  Harvard  Univernty,  Cambridf^,  MaSBochu- 
setta  Richard  L.  Humphrey,  secretary,  805  HamBon  Building, 
Philadelphia,  Pemisylvania. 

On  Standard  Specificaticma  for  Brick:  A.  V.  Bleintnger,  chair- 
man, 40th  and  Butler  Streets,  Pittsburgh,  Penna.;  D.  E.  Douty, 
secretary,  340  Hudson  Street,  New  York  City. 

On  Standard  Specifications  and  Tests  for  Clay  and  Cement 
Sewer  Upe:  Rudolph  Hering,  chairman,  170  Broadway,  New 
York;  E.  J.  Fort,  aeiaretary,  215  Montague  Street,  Brooklyn, 
New  York. 

On  Standard  Tests  and  Spe<ufications  for  Drain  Tile:  A.  Mart- 
ton,  chairman,  Iowa  State  Cdlege,  Amee,  Iowa. 

On  Standard  Tests  for  Road  Materia :  Lc^an  Waller  I^tge, 
chairman,  Office  of  Public  Roads,  Washington,  D.  C;  Prevoet 
Hubbard,  secretary,  Institute  of  Industrial  Reaearoh,  Washington. 
D.  C. 

Canadian  Hi^way  Aisoctatloo 

OjfEcera.— Hon.  Thomaa  Taylor,  Minister  of  Public  Works,  B.  C, 
honorary  preddent;  W.  J.  Kerr,  preadent.  New  Westminister,  B. 
C,  Franks.  Mutton  Toronto,  Ontario,  vico-preadent;  P.  W.  Luoe, 
New  Westminister,  B.  C.,  secretaty;  T.  S.  Baxter,  Vancouver, 
B.  C,  treasurer. 

Pv,rpote. — ^This  organization  is  not  actively  concerned  with  the 
actual  construction  and  improvement  of  roads,  but  work,  ia  ouunly 
along  educational  lines. 

Canadian  Sodaty  of  ClvU  Enftlnaera 

Qffieert.—Y.  Johnson,  Montreal,  president;  H.  H.  Vau^iait, 
Montreal,  F.  C.  Gamble,  Victoria,  B.  C,  J.  O.  Sullivan,  Winnipeg, 
vic»-preadenta;  E.  Maroeau,  Montreal,  treasurer;  C.  H.  McLeon, 
Montreal,  secretary. 

CommitUe  on  Roada. — A.  W.  Campbell,  Depuly  Ministdr  of 
Rl^bnqrs  and  Canals,  Ottawa,  Ontario,  chMrman. 

Capital  Hlthway  AuoctaHon 

Qffioara. — Leonard  Tufts,  president,  Pineburst,  N.  C;  John  R. 
MflQueen,  secretary,  Finehiust,  N.  C. 
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CoMt  t«  CoMt  Hlthwiv  AMMdation 

Offictr$. — ^H.  Bunett,  Nebruka,  prendent;  Lafayatte  Yoons, 
Iowa,  vicft-pnodeot;  G.  E.  Parisoe,  Minden,  Nebr.  (beadqnarten), 
aecietary;  E.  B.  Yetter,  Colorado,  tnanirer. 

Farmvra'  Eduotloa^  and  Gooparatin  Unloa  of  Amarica 

Officers. — Charles  S.  Barrett,  president,  Umon  City,  Geor^; 
A.  V.  Swift,  vice-preaident,  Oregon. 

Farmara'  Nadonal  Oonftraai 

OffieerB. — W.  G.  Ames,  Or^n,  Wisconun,  president;  R.  H. 
Eirby,  Dallas  City,  lUinois,  first  vice^ireflideDt;  H.  B.  Stock- 
brid^,  Atlanta,  Georgia,  second  vice-preadent;  D.  K.  Unmcker, 
Wright,  Iowa,  third  vice-premdent;  0.  D.  Hill,  Kendalls,  W.  Va., 
secretary;  Levy  Mtn-rison,  Greenville,  Pa.,  treasurer;  John  M. 
Stahl,  Chicago,  111.,  le^slative  agent. 

Fodaratlon  of  Ameiicaii  MotorcjdUta 

Offieera. — ^Dr.  B.  J.  Patterson,  Pratt,  Kansas,  preadent;  G.  B. 
Gibeon,  Lock  Box  947,  Westboro,  MassachusettB,  secretary- 
treasurer. 

Good  Roads  EducaHoBsl  Asaodatlon 

Offieer».-~FTKJk  Roden,  99  King  8tT«t,  W.  Toronto,  Canada, 
preadent;  Geo.  8.  Henry,  Todmorden,  Rural  Route  No.  1,  Canada, 
treasurer;  E.  A.  James,  67  Adelaide  Street,  E.  Toronto,  Canada, 
acting  secretary. 

IntanuHonal  AasacUHaa  for  Tasting  HatarUla 

OjRcer*.— Dr.  Ing.  N.  Belelubeky,  I4a  BronidtEkajs,  St.  Peters- 
burg, Rusraa,  president;  M.  G.  C.  Lloyd,  28  Victoria  Street, 
London,  England,  M.  A.  Mesoager,  1S2  Rue  de  Rivoli,  Paris, 
France,  Dr.  Ing.  A.  Martens,  Direktor  des  kgl.  Material  pm- 
fungsamtes,  Berlin-Iichterfelde,  Germany,  viceiH^dents;  Ernest 
Rutier,  secretary-^^e&eral,  Korbabanstraaae  50,  Vienna,  Au^ria. 

Committee  on  Te^ng  Mataiala. — ^M.  A.  Meaaa^er,  praudent. 

Intat-Monotaln  Good  Roads  Aasodatloo 

Officers. — ^L.  F.  MeCalla,  Boise,  Idaho,  president;  J.  C.  Moore. 
Butte,  Montana,  vice-president;  T.  H.  Burton,  Nepbi,  Utah, 
secretary-treamrer;  the  chairman  of  the  Board  of  C<HnmiasionstB 
(rf  each  county  in  ^e  States  of  Utah,  Idaho,  Montana,  WycKoing 
Nevada  and  Colorado,  is  a  vice-preadent. 
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Uncola  HUbway  AModatloii 

Offiea-t. — Henry  B.  Joy,  Detroit,  MichiRan,  president;  Carl  G. 
Fisher,  Indianapolis,  Indiana,  vice-presideat;  A.  R.  Pardington, 
Tice^xresdent  and  secretary,  Detroit,  Mich.;  Emory  W.  Clark, 
toeasurer,  Detroit,  Mich. 

National  Higbwaj's  Protective  SocUty 

Officers. — ^Frederic  R.  Coudert,  Presdent;  Bradley  Martin, 
vicepreaident;  Col.  Edward  S.  Cornell,  1  West  34th  Street,  New 
Yorlc,  secietary;  Joseph  A.  Herron,  treasurer. 

National  Ctoaference  on  Concrete  Road  Butldinft 

Officers. — W.  F.  M.  Goas,  chairman;  J.  P.  Beck,  secretary, 
208  South  La  Salle  Street  Chicago,  DL 

National  Granfte 

Officers. — Oliver  Wilson,  master,  Peoria,  Illinois;  N.  P.  Hull, 
lecturer,  Dfanondale,  Michigan;  C.  M.  Freonan,  secretary,  'Hppe- 
canoe  City,  Ohio.  C.  S.  Stetson,  churman  executive  committee, 
Greene,  Maine. 

One  of  the  Pierpoaes. — ^The  Grange  is  actively  interested  in  the 
movement  for  better  roads,  particularly  the  movement  for  State 
and  national  legislation  on  the  subject. 

National  Hl^waya  Auodatlon 

Officers. — General  Coleman  du  Pont,  chiurman  board  of  coun- 
cillors, Wilmington,  Delaware;  Charles  Henry  Davis,  C.  E., 
president,  New  York  City,  N.  Y. ;  fS-ederick  Remsen  Hutton  M.  E., 
Sc.D.,  general  secretary.  New  York  City,  N.  Y. 

Headipiarter8.-~IS  Old  Slip,  New  York  City,  N.  Y. 

Purposes. — ^To  bring  about  the  building  of  a  system  of  national 
highways. 

National  Old  Trails  Road  Auodatlofi 

Officers. — J.  M.  Lowe,  preddent,  Kansas  City,  Missouri. 

Headquariera. — 222  Midland  Building,  Kn""?"  City,  Missouri. 

National  Goagreie  of  Mothers 

Officers.— -Mrs.  Frederic  Bchoff,  president,  3418  Barii^  Street, 
Philaddpbia,  Mrs.  Jamee  S.  Bolton,  recording  secretary,  New 
Haven,  Conn;  Mrs.  Arthur  A.  Birney,  corresponding  secretary, 
806  Washington  Loan  and  Trust  Building,  Washington  D.  C; 
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Mn.  W.  B.  Ferguson,  treasuzw;  Logan  Waller  Page,  Country 
Life  Department,  V.  S.  Department  (d  Agriculture,  Washington, 
D.  C. 

Northwostan  Road  rontr— 
Qffieen. — George  W.  Cooley,  president,  8t.  Paul,  Minn. 
National  Rural  Lattw  Carrlara'  AMOctarion 

O^Uers. — George  B.  Kime,  president,  Willord,  Mo.;  Fred  L. 
White,  vice-president,  Backhead,  Ga.;  L.  H.  Wilson,  secretary, 
Olivia,  Minn.;  I.  P.  Cammam,  treasurer,  Upper  Sandusky,  O.; 
A.  Russell,  MonticeOo,  Miss.,  JcAin  L.  Smith,  Marshall,  Mich., 
L.  M.  Onyett,  Fort  Branch,  Ind.,  executive  committee. 

Ocaan  to  Ocmui  Hlfthway  AaaociatJon 

Offiemv. — D.  K.  B.  Sellers,  Albu<|uerque,  New  Mexico,  president; 
Fred  T.  Colter,  Spiingerville,  Aruona,  first  vice-preeddent;  J.  Y. 
Aragon,  Magdalena,  New  Mexico,  second  vice-president;  G.  0. 
Barker,  Banning,  Califonua,  third  vice-president;  John  Becker, 
Jr.,  Belen,  New  Mexico,  secretory;  Frank  McKee,  Albuquerque, 
New  Mexico,  treasurer. 

Onuba -Lincoln- DenTBT  Traoa-Contlnuicat  Route 

Offieen. — S.  A.  Searie,  Omaha,  Nebraska,  premdent;  A.  Bamett 
McCook,  Nebraska,  first  vice-prendent;  C.  J.  Bowlby,  Friend, 
Nebraska,  second  vioe^nmdent;  George  E.  Parisoe,  Minden, 
Nebraska,  secretary;  W.  A.  Taylor,  Hastings,  Ndiraska,  treasurer. 

TaciAc  RIfthwar  Aaaoctatfon  of  North  Amarlca 

Offieen.—J.  T.  Boland,  Seattle,  Washington,  life  i»eddent; 
Samuel  Hill,  Portland,  Oregon,  president;  Frank  M.  FretweU, 
Seattle,  Waahington,  secretary;  H.  L.  Bowlby,  Salem,  Oregon, 
executive  ofiEicer. 

Pacific  Coaat  GooA  Roada  AModatlon 
Officer. — George  E.  Boos,  Medford,  Oregon,  secretary. 

Ouebec-Hlaml  Interna tlonal  HUbway  Auoclatlon 

Q^tcers.— Howard  D.  Hadley,  president,  Plattsburgh,  New  York, 
George  A.  Simard,  vico-prendent,  care  Franco-Amencan  Chemical 
Cwnpany,  Montreal,  P.  Q.;  N.  M.  Parrott,  secretary,  733  Calvert 
Building,  Baltimore,  Md. 
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Southem  Commercial  Congrvu 


OMcera. — Duncan  U.  Fletcher,  president;  Clarence  J.  Owens, 
managing  director;  William  H.  Saunders,  resident  director,  Chat. 
D.  Douglas,  general  counsel. 

Htad^iartera. — Southem  Building,  Washington,  D.  C. 

Purposes. — Relating  to  road  improvement.  To  encourage  the 
movement  for  tite  coi^truction  of  good  roads  and  for  the  ext^iMon 
of  riulroad  and  tioUey  transportation. 

Southem  Nstlonal  Hifthwaj 

Officers. — Colonel  Dell  M.  Potter  of  Clifton,  Arizona,  president; 
Colonel  Bennehan  Cameron  of  Stagyille,  North  Carolma,  general 
vice-president ;  Mr.  D.  R.  Ellis  of  Cufton.  Arizona,  secretary;  and 
Mr.  £.  W.  Jackson  of  San  Diego,  California,  treasurer. 

fietuijuarters.— Clifton,  Arizona. 

SodvtT  for  tb«  Fromotloii  of  Entlneerlnft  Education 

Officer».—G.  C.  Anthony,  Tufts  College,  Massachusetts,  presi- 
dent; H.  9.  Jacoby,  Ithaca,  New  York,  and  D.  C.  Humphreys, 
Lexington,  Virginia,  vice-presidents;  Henry  H.  Norris,  Cornell 
Univerdty,  Ithaca,  New  York,  secretary;  William  0.  Wiley,  New 
York,  treasurer. 

o  Ocean 
Offieara. — ^Ed.  Fletcher,  president,  San  Diego,  Calif. 


Officers. — ^Dr.  Johnson  R.  Whiteside,  Kingman,  Arizona,  Presi- 
dent; E.  F.  Thompson,  Kingman,  Arizona,  secretary;  R.  P.  Wheel- 
lock,  Kingman,  Arizona,  asostant-eecretary;  M.  L.  Powers, 
Vl&ffAaB,  Ariaona,  treasurer. 

Southern  Appalachian  Good  Roade  AModation 

Q^cers.-^oeeph  Hyde  Pratt,  Chapel  Hill,  N.  C,  president  and 
treasurer;  C.  B.  Scott,  Richmond,  Va.,  secretary. 

Th«  Travelera  Protective  Aeaodatlon  of  America 

Officers. — George  S.  Armstrong,  Merchantville,  N.  J.,  preddent; 
T.  S.  Logan,  St.  Louis,  Mo.,  secretary  and  treasurer, 

Oood  Roods  and  PvMic  UtilUiea  Committee.— E.  B.  Smith, 
Shreveport,  Louiaana,  chairman. 
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Teau,  ArkauMB  &  LoolalMis  Hlghmr  AModntloii 
Offietn. — J.  H.  McHan^,  praaidant,  Longview,  Tezu. 

Twin  Clty-Abwdeen-YellDwatoii*  Pork  Trmll 

Officers. — J.  E.  Prindle,  looay,  Montana,  preffldent;  J.  W 
Parmley,  Ipswich,  South  Dakota,  first  vice-president;  G.  A.  Will, 
Minneapolis,  Minnesota,  second  vico-president;  F.  A.  Ilnch, 
LemmoD,  SoutJi  Dakota,  iecaetary-treasurer. 

Th«  New  SsDta  Fe  Trail  Asaodatloii 

Officers.— R.  H.  Faxon,  Wichita,  Kansas,  president;  C.  H.  Scott, 
HutcbinBon,  Kansas,  secretary-treaBurer;  H.  H.  Taylor,  Hutchin> 
■on,  Kansas,  official  pilot. 

State  and  Local  OrflanUatlona 

Alabama 

AlubuDA  Good  Roads  Aatociation,  John  Craf VP'^'^^i^  Mobile. 

AUbama  Aaaociatioa  of  Highiray  Engineen,  n.  F.  Boyd,  pneident,  Mont- 
gomery, AUbftma. 

Alabama  Convict  Improvement  Aasociation,  J.  A.  Rountree,  chaimuui, 
Birmingham. 

BinniDEham-MontBOmery  Hichway  Aaaociatioo,  W.  8.  Keller,  preddeot, 
Montgomery;  Barney  M.  Robent,  wcretary,  Clanton. 

Moatgomery-Lowndea^Dallaa  Hixh^'ay  Association,  W.  D.  McCurdy, 
prmident,  Lowndeaboro;  J.  T.  Jackson,  secretary,  Benton. 

Decatur-Birmingham  Hifdiway  Association,  M.  L.  Robertaon,  president, 
Cullman,  Ala.;  J.  D.  Senig,  secretary,  Cullman,  Ala. 

Talladega-Montgomery  Highway  Association,  Judge  J.  E.  Camp,  chair- 
man, Talladega,  Ala. 

Florence-Tuacalooaa  Highway  AsBociation,  Judge  E.  B.  Alman,  president, 
TuBcumbia,  Ala. 

Calhoun  County  Good  Boada  Aiaoeiation,  W.  T.  Ooodlet,  secretary,  Jack- 
sonville. 

Clarke  County  Good  Roada  Asaociation,  A.  B.  Tucker,  president,  Tbomae- 
Tille. 

Colbert  County  Good  Roads  AsaooiatioD,  J.  E.  Isbelt,  preaident,  Tuscombia. 

Dallas  County  Good  Roads  Association,  Clifton  Kirkpatrick,  president, 
Cahaha. 

Elmore  County  Good  Roads  Association,  H.  H.  Golflon,  secretary,  Watump- 
ka. 

Etowah  County  Good  Roads  Aasooiation,  W.  P.  Archer,  preaident,  Gadsden, 
J.  L.  Irving,  secretary,  Gadsden. 

Franklin  County  Good  Roads  Asaociation,  J.  Gassier,  president,  R.  F.  D. 
RuBsetlville;  J.  C.  Norwood,  aeoretary,  Russellville. 

Henry  County  Good  Roads  Association,  Hon.  J.  R.  Ward,  president,  Abbe- 
ville. 

Houston  County  Good  Roada  Association^  W.  R.  Flowers,  president,  Dothan. 

Jefferson  County  Good  Roads  Association,  John  W.  O'Neill,  president, 
Birmingham;  J.  A.  Rountree,  Becretary-tressurer,  Birmingham. 

I^uderdale  County  Good  Roads  Association,  Florence. 
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MadiMD  County  Rural  Letter  C«rri«n'  Aaioei&tioit,  Arthur  P.  Dmu, 

pruident,  Huntsrill*. 
Tftllbd«KB  County  Good  Roftdt  AaKxiktion,  A.  L.  McMderry,  protident, 

TklUdega. 

Arizona 
Arisona  Good  Roada  Aaroci&tion,  T.  G.  Norrie,  preaideiit,  Protcott;  M.  A. 

Fraaer,  secretary,  Prcseott. 
Northern  Arisona  Good  Roads  Association,  £.  F.  Thompsoa,  secretary, 

Kingman. 
Borderland  Route  Association,  J.  F.  Myers,  president,  Tucson;  J.  F,  Gray, 

secretary. 
Warren  District  Clubi  Good  Roads  Committee,  John  J.  Bowen,  chairman, 

Bisbee. 
Mohave  County  Good  Roads  Association,  Cari  G.  Krook,  president,  King- 
man; E.  P.  Thompson,  secretary-treasurer. 

Arkaiua* 

I,  C.  M.  Philpot,  president. 


Northeast  Arkansas  and  Southeast  Missouri  Good  Roads  Association,  W. 
K.  Spenee,  president,  Piggott,  Ark.;  C.  W.  Highfili,  secretary,  Para- 
could,  Ark. 
OsarK  Trails  Association,  W.  H.  Harvey,  president,  Monte  Ne,  Ark- 
Sharp  County  Good  Roads  Association,  lliomaa  J.  Wood,  president.  Even- 
ing Shade. 
St.  Francis  County  Branch  of  Memphis-little  Rock  Highway  Assodation, 

James  Scott,  president,  Forrest  City. 
Washington  County  Good  Roads  Association,  C.  E.  Pritohard,  president, 

Fayetteville. 
Woodruff  County  Good  Roads  Aaaociation,  T.  L.  Gardner,  Augusta. 

Ctdifornia 

Amador  County  Good  Roads  Association,  C.  E.  Jarvia,  secretary,  Jackson, 
Cali(. 

Inyo  Counj^  Good  Roads  Club,  W.  L.  Soott,  Tenninal  Hotel,  San  Fran- 
cisco, Calif  J  Dr.  G.  B.  Doyle,  president,  Bishop,  Calif. 

Napa  County  Good  Roads  Association,  F.  A.  Golds,  president,  Napa, 
Caltfj  E.  W.  Bendley,  secretary,  Nam,  Calif. 

SoBcnnB  County  Good  RMds  Club,  D.  D.  Wagers,  •eeretary,  Santa  Rosa, 
CaUf. 


Arkansas,  Rio  Grande,  Gunnison  &  Grande  River  Highway  Assodation, 


Colorado  Good  Roads  Convention,  L.  £.  Curtis,  president,  Colorado  Springs; 

W.  H.  Emmons^  secretary.  Chamber  of  Commeroe  Building,  Denver. 
Colorado  Road  Buildera  Aseociation,  R.  H.  Higgins,  president,  Pueblo; 

E.  K  Sonuners,  vioe-ptesident,  Denver;  T.  W.   Monell,  secrstary- 

trensurer.  Montrose. 
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AnMhoe  Conntjr  Qood  R«Mb  AMoclAtion,  Littleton. 

El  Pmo  County  Good  Roftdi  AMOciation,  Colorftdo  Springs. 

Fremont  County  Qood  Road«  AMOciation,  Cnnon  Citj, 

Jefferaon  Countj  Good  Roods  Aaaociation,  Golden. 

La  Plata  County  Good  Roada  AMociation,  Chamber  of  Commerce,  Durango 

I^a  Animaa  County  Good  Roada  ABeocietion.  Trinidad. 

Lincoln  Higbway  Auociation  of  Colorado,  Leonard  B.  Curtie,  president, 

Colorado  Springs,  Colo.;  R.  E.  Lee  Giles,  secretary-treaaurer,  Majii- 

tou,  Colo. 
Park  County  Good  Roads  AsBociatioo,  Fairplay. 
Pitkin  County  Good  Roads  Association,  Aspen. 
Prowera  County  Good  Roads  Association,  Holly. 
Rio  Blanco  County  Good  Roads  Association,  Meeker. 
San  Juan  County  Good  Roads  Aaeociation,  Chamber  of  Commeroe,  SlT«r- 

Weld  County  Good  Roads  Association,  Ault  k  Greeley. 


Association  of  Connecticut  Road  Builders,  Hartford,  Alfred  H.  Terr;, 
president,  Bridgeport;  Robert  £.  Mitchell,  vice-president,  WilUun- 
antio;  R.  J.  Rose,  secretary -treasurer,  Hartford. 

Connecticut  Qood  Roada  Association,  902  Chapel  St.,  Room  701,  New 
Haven,  Henry  A.  Bishop,  president,  Bridgeport;  Don  C.  Seits,  lit 
vice-preeidentfGreenwicbi  Wallace  F.  Feon,  2d  vice-preddent,  Hart- 
ford; George  W.  Eames.  3d  vice-president,  Bridgep(»t;  Philip  Bond, 
treasurer.  New  Haven ;  Chiles  Marcy  Robinson,  secretary^  New  Haven. 

Connecticut  Road  Officials  Association,  Alfred  B.  Terry,  president.  Bridge 
port;  R.  J.  Rosa,  Secretary-treasurer,  Hartford;  W.  £.  Kennedy,  vie»- 
preaident,  Waterbur^. 

Fairfield  County:  Redding  Protective  League,  Dan  Beard,  chairman. 
Redding;  Charles  H.  Plump,  secietary,  Reddins;  3.  B.  Sanfoid,  treas- 
urer, Redding. 

New  Haven  County:  Waterbuiy  Good  Roada  Association,  Geoi^  Tracv, 
preeident,  Waterbury;  W.  B.  Reynolds,  secretary,  Waterbuir;  F.  C. 
Feabody,  treasurer,  waterbuiy. 

DtlauiaTt 

Delaware  Good  Roods  Association,  Laurel,  Delaware. 


AtUntJe  k  Gulf  Highway  Association,  Dr.  G.  P.  Ftdks,  pieddent,  WayeroM; 
C.  Fort  Andrews,  secretary.  Waycrosa. 

Battlefield  Route  Association,  George  A.  Veaek,  prendent,  Ajlams  Puk; 
W.  H.  Field,  secretary,  CarUraville. 

Central  Route  Aasociation,  Capt.  H.  H.  Tift,  president,  Tifton. 

Georaia-Alabama  Good  Roads  Aaaociation,  F.  C.  Lumpkin,  prendent, 
Columbus. 

Georgia  Federation  of  Road  Autboritiea.  Wm.  F.  Sve,  president.  Auguata. 

Georgia  Good  Roada  Club,  Fred.  L.  White,  preaident,  Buckbead. 

Non£  Georgia  Good  Roads  Assooiadon,  A.  N.  Tumlin,  preeidoit,  Qtn% 
Springs. 

South  Georna  Qood  Roada  Association,  L.  V.  Williams,  president,  Way- 
cross;  C.  F.  Andrews,  secretary,  Woycross. 

Geoi^a  Carolina  Qood  Roads  Asaooiatjon.  E.  J.  Watson,  president,  Colnin- 
bia,  8.  C. 
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Columbus.  Hirtii  County  &  Pine  MouDUin  Oood  Roads  Aaaooifttion, 

R.  L.  Baldwin  President,  Wsverlv  Hall,  Georgia. 
Oeoma  Association  of  County  Roaa  Commissioners,  W.  T.  Winn,  presi* 

dent,  Atlanta,  Ga.;  Fred  Houser,  secretarj't  Atlanta,  Ga. 
North  Georgia  Good  Roads  Association,  A.  N.  Tumlin,  president,  C&ve 

Springs.  Ga. 
Cbattahoocnie  County  Good  Roads  Association,  F.  G.  Lumpkin,  preai- 

dent:  !>.  J.  Benderson,  secretar;^,  Columbus,  Ga. 
Appling  County  Good  Roads  AMOciation,  W.  H.  Tilman,  president,  Sur> 

renoy. 
m  Hill  Co 
jTtien  Co_ 

Sparkt. 
Brooks  County  Highway  Improvement  Association,  H.  W.  Stubbs,  prcw- 

dent,  Quitmao. 
Butts  County  Good  Roads  Asaouation,  8.  J.  Bmith,  president,  Jackaon. 
Chariton  County  Good  Roads  Association,  P.  T.  Osteiman,  president, 

St.  George. 
Clarke  County  Good  Roads  Asiociation,  Martin  J.  Aboey,  president, 

AUiens. 
Qiach  County  Oood  Roads  AsKwiation,  J.  T.  Dame,  preaideiit,  Htmier- 

Tille. 
Crawford  County  Good  Roads  Association,  8.    H.    Pbelaa,    president, 

Roberta. 
Crisp  County  Good  Roads  AsBociation,  Dr.  T.  J.  MeArthur,   president, 

Cordele. 
Dodge  County  Good  Roads  AssociaUon,  Sol  Herrman,  president.  Eastman. 
Doo^  County  Good  Roads  Aarcctation,  J.  O.  Heard,  pretident,  Vienna. 
Douslsa  County  Good  Roads  Association,  A.  S.  Oresham,  president,  Doug- 

Elbert  County  Good  Roads  AsaoeiatiMi,  L.  M.  Brown,  preddent,  R.  F.  D. 

8,Elberton. 
Fayette  County  Good  Roads  Association,  A.  O.  Bt<d»loek,  president,  Fay- 

•tteTiUe. 
Glascock  County  Good  Roads  Association,  Albert  Logue,  president,  Gibson. 
Glynn  County  Good  Roads  Association,  Albert  Fendig,  prerident.  Brum- 

I.  Roddenberg,  president, 

Greene  Countv  Oood  Roads  Qub,  W.  P.  McWhorter,  preeident,  Woodvllle. 
Habersham  County  Good  Roads  Association,   John  Martin,   president, 

Qarkesville;  W.  8.  Irwin,  secretary,  Clarkesville. 
Hall  County  Good  Roads  Association,  J.  M.  Mundy,  president,  Gainesville. 
Hart  County  Good  Roads  Association,  L.  8.  Drown,  president,  Hartwall. 
Houston  County  Oood  Roads  Association,  J.  L.  Finoher,  president.  Ft. 

Valley. 
Jeff  Davis  Coun^  Good  Roads  Association,  N.  L.  Hatten,  Haielhurst. 
Jefferson  Coun^  Good  Roads  Association,  W.  J.  Wrens,  president,  Wrens. 
Jaokaon  Cotmty  Oood  Roads  Asaociation,  W.  C.  Davis,  president.  Com- 
merce. 
liberty  Coonty  Good  Roads  Aasooiation,  Dr.  D.  W.  Baggs,  preaident. 

Ludowid. 
Iiforiweather  County  Good  Roads  Association,  J.  M.  Bamss,  president, 

Bullochville. 
Monroe  County  Good  Roads  Assodation,  Col,  J.  O.  Persona,  preudent, 

Forsyth. 
Newton  County  Good  Roads  Club^  h.  W.  Jarman.  president,  Parterdale, 

J.  H.  Eohola,  sectetary,  Covingtoa. 


)vGoo'^lc 


483  AimUClN   HraHWAT   ABBOCIATION 

Ninth  Wud  aad  Wast  DeEslb  Good  RouIb  Improvement  Qub,  A.  S.  Hook. 

president,  Kirk  wood. 
Pierce  County  Qood  Roads  AMociaticm.  L.  W.  Root,  preaident,  Blaokabear, 
PiedmnDt  HigbwST  AsBoci&tion,  Wm.  Eberhart,  preaioenC,  Cornelia- 
Pike  County  Good  Roade  AMociatioD,  W.  A.  Stncldaod,  proeident,  Coooord. 
Pulaski  County  Good  Roada  Aaaociation,  T.  D.  Walker,  preaident,  Cochran. 

"ibunCount-"  -^  "-■'-  * — ■-'•—    »    »  " -j.-.  «. — .__ 

iehmond  C 

AuRuata. 
Spalding  County  Good  Roads  Aaaociation,  Hon.  Roswell  H.  Drake,  pnn- 

dent.  Griffin. 
Tavior  County  Good  Roads  Asaooiation,  W.  D.  Steed,  preaident,  Butler. 
Telfair  County  Good  Roads  Association,  Capt.  T.  3.  Smith,  picndent, 

McRae. 

Tifton; 

Turner  County  Good  Roads  Aaaociation  J.  S.  ShioiJeT,  preaident,  Aabbum, 
Upaon  County  Good  Roads  Association,  0.  B.  Clements,  president,  Yate»< 

Tille. 
Ware  County  Qood  Roads  Asaooiation,  Dr.  O.  P.  Folks,  president,  Way- 

oross. 
Washington  County  Good  Roads  Association,  C.  H.  Shephard,  presldeat, 

Tennille. 
Wayne  County  Good  Roads  Association,  W.  J.   Broadhurst,  preaideDt, 

Jeaup. 

lUinoii 

Illinois  Bankers  Asaooiation,  S.  E.  Bradt,  ohainnan,  DeKalb. 
Illinois  Commercial  Federation,  C.  A.  Kiler,  ehairman.  Champaign, 
minois  Offirial  Trans-Continental  Route  Anooiation,   Geo.   B.  Stocking, 

preaident,  Roohelle;  S.  F.  Durga,  secretary,  DeKalb. 
Illinois  Highway  Improvement  Association,   Wm.  G.  Bdens,   president, 

Ceatrat  Trust  Co.,  Cbicago:  R.  J.  Finnegan,  secretary,  IS  South  Bdarket 

St.,  Chicago. 
Bureau  County  Road  ImproTement  Association,  G.  0.  Brii^uun,  president, 

Princeton;  K.  B-  Seibel,  secretary,  Princeton. 
Clark  County:  Gaaey  Good  Roads  Club,  W.  M.  Abraham,  secretary,  Caaay. 
Cumberland  County  National  Road  Aaaociation,  P.  J.  Bowman,  ixeaident, 

Greenup;  E.  M.  Eckard,  secretary.  Greenup. 
DeKalb  County:  Waterman  CoQperative  Good  Roads  League,  Dr.  C.  H. 

Wilkenson,  president,  Waterman;  W.  T.  Wiltberger,  secretary.  Water- 
man. 
Effiingham  County  Good  Roads  Association,  A.  D.  McCallan,  presidest, 

E^ngham. 
Effingham  Good  Roads  Club,  J.  H.  Curry,  secretary,  Effingham. 
Henry  County :  Galva  Good  Roads  Improremant  Association,  John  HiUar, 

cnainnan,  Galva. 
Jo  DaTiess  County:  Progressive  Good  Roads  Club,  Dr.  D.  Q.  South,  panai- 

dent,  Elisabeth:  C.  A.  Walters,  secretair.  Etiiabsth. 
Macoupin  County:  Betsey  Ann  Association  Lao.,  H.  A.  Hddemaan,  pnm- 

dent,  Brighton;  Irvin  M.  Clark,  secretary,  Bruhton. 
Randolph  County  Good  Roads  Association,  L.  H.  Faulter,  Evansville. 
Rock  Island  County:  Black  Hawk  Good  Roads  AMOclBti<n,  D.  W.  Hat- 
thews,  president,  Milan. 
Rock  Island  County:  Highway  Improvement  Associaticm,  E.  W.  Woed- 

ooek,  Mcretary.  Moline. 
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Bt  CI>Ir County:  Good  Roftdi  CoCperatira  Leaguo,  0. 0.  Bock,  pmidont, 
Smithton. 

_ja  County  Good  Roftdi  Aaoooifttioa,  W.  0.  Woihe,  prandont, 

Indiaita 
Good  Rokdi  Aaaoeiktio^  T.  L.  Wheeler,  aeeretmrr,  Huntington. 
Indiaoft  AMOointion  ot  County  CommiMiooen  &  County  Attomeye,  Indiftn- 

apolii. 
Indiana  Fodented  Commereinl  Cluba,  Good  Ronda  Committoe,  L.    H. 

Lewii,  Mcratnry,  Indiuutpolis. 
Indiana  Good  Roads  Assooiatioa,  C.  A.  Kenyon,  president,  Meridian  Life 


Buildins,  Indianapolis, 
diana  Lvttw  Carriers'  Aai 


Indiana  Lvttw  Carriers'  Association,  Good  Roads  Cammittee,  W.  J.  Ward, 

chairman^  Cannel. 
NOTtbem  Indiana  Good  Roads  Assooiation,  Aaron  Jonas,  prendant.  South 

Bend;  C.  E.  Craybill,  secretair.  South  Bend. 
Clark  County:  Fayette  Township  Good  Roads  Association,  John  Loesoh, 

secretary,  Floyd  Knobs. 
Hendricks  County:  Flai&field  Improvement  League,  Dr.  Amos  Carter, 

president,  PlainSeld. 
JeSerson  County  Good  Roads  Association,  John  McGregor,  prendant, 

Madison. 
Carroll  County:  Delphi  Branch  Indiana  Good  Roads  Association,  James 

B.  Englea,  secretary,  Delphi,  Ind. 
D^alb  County:  Auburn  Branch  Indiana  Good  Roads  Association.  W.  H. 

WtUenar,  president,  Auburn,  Ind.;  W.  H.  Scbaab,  secretary,  Auburn, 

Ind. 
Delaware  County :  Muncie  Branch  Indiana  Good  Roads  Association,  Harry 

L.  Kitaelman,  president,  Muncie,  Ind. 
Hamilton  County:  Nobtesyille  Branch  Indiana  Good  Roads  Association, 

Newton  W.  Cowgitl,  secretary,  NoblesTille,  Ind. 
Johnson  County:  Franklin  Branch  Indiana  Good  Roads  Association, 

Robert  A.  Brown,  president,  Franklin,  Ind.;  Robert  W.  Wilson,  sec- 
retary, Franklin,  Ind. 
Greenwood  Branch  Indiana  Good  Roads  Association,  H.  A.  Craig,  presi- 
dent. Greenwood,  Ind.;  S.  E.  Wright,  secretary.  Greenwood,  Ind. 
Lake  County:  Hammond  Branch  Indiuia  Good  Roads  Association,  A.  M. 

Turner,  president,  Hammond,  Ind. 
Morean  County:  Martinsville  Branch  Indiana  Good  Roads  Association, 

Odin  R.  Smith,  president,  Martinsville,  Ind.;  O.  C.  Toner,  secretary, 

Martinsville,  Ind. 
Mooresville  Branch  Indiana  Good  Roads  Association,  D.  B.  Johnson, 

{resident,  Mooreerille,  Ind.;  Geo.  I.  Reeves,  secretary,  Mooresville, 
nd. 
Steuben  County:  Angola  Branch  Indiana  Good  Roads  Association,  F.  A. 
Emerson,  president,  Angola,  Ind.;  Gary  E.  Covell,  secretary,  Angola, 

Ada  County  Good  Roads  Association,  K.  P.  McCalla,  president,  Boise, 

Idaho. 
Blaine  County  Good  Roads  Assooiation,  Earl  Fox,  president,  Huley,  Idaho. 
Canvon  County:  Nsmpa  Highway  District,  O.  G.  Reinhsrdt,  president. 

Nampa,  Idaho. 
Fremont  County:  Upper  Snake  River  Good  Roads  Assooiation,  Mark 

Anetln,  pre^dent,  Razbui^,  Idaho- 
Idaho  County  Good  Roads  Aseoeiation,  Qrangeville,  Idaho. 
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Ayr  Una  AaMMiation,  AU»rt  I.  Bmi^  piMtdapt,  Mount  Arr;  H.  C.  Baard. 

■eentftTf,  Mount  Ayr, 
Blue  Oram  Rokd,  Joe  L.  Lone-  preaduit,  Dea  M duim. 
Camion  BMl  Trail,  Robert  Careon,  Iowa  City. 
Corn  Belt  Hujhway,  F.  L.  Ball,  Saeratarv,  W«Idon. 
Counoil  Bluln,  Sioux  City  A  Spirit  Laka  Highway  AasociatloD,  Frank  Pateb, 

president,  Hartlev. 
Dm  HoinM-Fwt  Dodga  i.  Spirit  I^ko  Si^way  Aaaooiatian,  J.  F.  Fwd. 

■ecratarr.  Port  Oooge. 
Dm  MoinvThrMhu  Club,  W.  L.  Truablood,  pnaidant.  Dm  HoinM. 
"OreatWhitcWny",Toy  A.  Staoy,  Beotetary,  Adair. 
HMrkey*  Hishway,  Dr.  H.  H.  Bradley,  secretary,  ManchMtar. 
Inter-Btate  Trail  AMociation,  W.  A.  Hopkins,  liunoni. 
I-O-A  Bbori  line,  GbMM.  F.  Walling,  pmrident,  Oakalooaa. 
Iowa  Good  Roada  Aaiociation,  Lafayette  Young,  Sr.,  president.  Dee  MotDBs ; 

Thoe.  H.  MaoDonald,  aeoretary,  AmM. 
Iowa  Official  TranMontinental  Route  (lineoln  Memorial  Hi^way),  W.  P. 

Haskell,  piMident,  Cedar  Rapids;  W.  C.  Rollins,  aeoretary,  Denisoo. 
Iowa  State  Quarrymen's  Association,   Janus  W.   BorrougfaB,  •Mretary, 

Manhalltown. 
North  Iowa  Pike  Association,  Wn^  Hathom,  eeoretary.  Mason  Ci^. 
RiTer-to-Uvsr  Road  AsMciation,  Bert  N.  Mills,  secretary.  Dm  MoinM. 
Waubonme  Trail,  U.  O.  Reininger,  president,  Sioux  Falls,  8.  D. 
Adams  County;  Preeoott  Community  ImproTement  Club,  H.  M.  Stanley, 

seoretarT,  PrMcott. 
Black  Hawk  County  Good  Roads  Club,  F.  A.  Femtson,  president,  WaUrioo. 
Boena  Vista  County:  Storm  L«ke-Okobop  Air  Line,  Beott  Bradford,  presi- 
dent. Storm  Lake. 
Lee  County:  Fort  Hftdiaon  First  Association,  S.  Atlee,  preudent,  Ft. 

Madison;  J.  R.  fYailey,  secretary.  Ft.  Madison. 
Lucas  County:  Russell  BciuleYard  Association,  Alpner  J.  Allen,  president. 


,  H.  M.  Howard,  Red  Oak, 


Kanttti 


Kansas  State  Good  Roads  Association,  O.M.Wil)ute,i»reBident,  Emporia; 

G.  J.  Hjnsfaaw,  secretary,  Newton. 

Kansas  Engineering  Society,  J.  M.  Meads,  prsadent,  Topeka;  T.  J.  Striek- 

ler,  secretary-treamirer,  Topeka. 
Meridian  Road  Association,  John  C.  Nicholson,  president,  Newton. 
Kansas  Divinon,  W.  W.  Wataon,  pteaidettt,  Salina;  B.  E.  Jaekman,  Mcra- 

tary,  Minneapolis. 
Old  SanU  Ffl  TraO,  T.  W.  WUting,  president,  Council  Groro;  Ftrank  A. 

Davix,  secietary,  Herinj^n- 
Golden  Belt  Road  Association,  C.  M.  Hsrger,  praident,  Abilww;  George 

Caldwell,  seoretanr,  Salina. 
Sunflower  Trail,  R.  M.  Anderson,  prMident,  Beloit;  L.  A.  Mergen,  moiv- 

tary,  Beloit. 
CHI  Belt  Route,  H.  W.  Loy,  prendent,  Chanute ;  Herbert  CavanaM,  SMratary 

Chanute. 
Tri-State  Trail,  H.  0.  Donglaas,  president,  Oberiin;  Otas.  Sawyer,  aeon- 

tary-treasurer,  No;:t<ni. 
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Atoluaoii  Countv  Qood  Roads  Awooiation,  A.  S.  Drury,  praaldrat,  Atohl- 

son:  Alra  Ciapp,  Moratarr,  Atoltiwm. 
Cloud  Countv  Qood  RoadB  AnooiaUon,  P.  O.  Hannon,  Maratarr-treaauivr, 

Concordia. 
Geary  County  Qood  Roads  Aarcciation,  Dr.  W.  8.  Yates,  presidont,  Juno- 

tion  City;  O.  E.  Hutchinga,  secretary-treasurer.  Junction  City. 
Graham  County  Good  Roads  AsMoiation,  WiUiam  Buraa,  pnsideni.  Bogus; 

D.  0.  Grssn,  seeretary.  Hill  City. 
Mon^omery  Countv  Good  Roads  Association,  H.  O.  James,  president, 

Indepeadsnce;  Sam  L.  McMurtry,  eeeretarr,  Independence. 
CbeTTTTBle  Good  Roads  AssociatitNi,  H.  M.  Caseoeer,  president,  CheriTTale; 

F.  D.  Moffstt,  secretary-treasurer,  Cherryyale.    , 
Nemaha  County:  OofiF  Improvmnent  Association,  Chas.  A.  Richard,  presi- 
dent, Ooff;  E.  E.  Holstone,  seoretary,  Gofl. 
Shairaee  County  Qood  Roads  Association,  A.  B.  MoOragor,  president, 

Washington. 
Linn  Good  Roads  Asiociation,  HenryMeierkord,  secretary-treasurer,  Linn. 
Red  Line  Road  Association,  L.  F.  Davidson,  president,  Glasco,  Kaiu.; 

W.  F.  Hughes,  secretary,  Plainrtlle,  Kans. 
Canada,  Kansas  City  and  Gulf  Road  Association,  P.  O.  Peiper,  president, 

Paola,  Kans.;  Oscar  Rice,  secretary,  Fort  Scott,  Kans. 
National  Old  Trails  Road  Association,  T.  W.  Whiting,  presidmit.  Council 

Grove,  Kans^  W.  H.  Mott,  secretary,  EerinKton,  Kans. 
Solomon  Valley  Highway  Association,  J.  Q.  Adams,  president,  Stockton, 

Kani.;  I.  R,  Mort,  Becretary-treasurer,  Hill  City,  Kans. 
The  Kansas  White  Way,  B.  F.  Morgan,  president.  Clay  Center,  Kans.; 

J.  Q.  Adams,  secretan'',  Stockton,  Kans. 
Neosho  v^ley  Good  Roads  Association,  ti.  A.  Limbocker,  president,  Bur- 
lington, Kans.;  S.  D.  Weaver,  secretAry-treasurer,  Burlington,  Kans- 
Corn  Belt  Road  Association,  M.  S.  McCreight,  president,  Oskaloosa,  Kans. ; 

Dr.  Watkina,  secretary,  Tonganoide,  Kans. 
Eastern  Kansas  Good  Roads  Association,  J.  Frank  Smith,  Pleasanton, 

Kans. ;  W.  P.  Conkey,  secretary,  Pleasanton,  Kans. 

Kmtuekif 
Eentuoky  Good  Roads  Association,  R.  J.  McBrlde.  preddeot,  Louisville 

Tunes,  Louisville;  R.  C.  Terrell,  secretary,  Frankfort. 
Kentucky  County  Road  Engineers  Association.     Guthrie  Wilson,  presi- 


Ky.;  Alfred  Russell,  secretary,  Jackson,  Ky. 

Enott  County  Good  Roads  Club,  Judge  R.  M.  Ambuniy,  president.  Hind- 
man,  Ky.;  John  M.  Baker,  secretary,  Hindman,  Ky. 

Lealie  County:  Wooten  Good  Roads  Club,  W.  M.  Dizon,  president,  Wooteo. 
Ky^  Chester  Dixon,  secTetary,  Wooten,  Ky. 

Leslie  County  Good  Roods  Club,  Judge  T.  G.  Leiris,  president,  Hydsn, 
Ky.;  R.  L.  Dixon,  leeretarv,  Hyden,  Ky. 

Letcher  County  Good  Roads  Club,  Judge  H.  T.  Day,  president,  Whites- 
burg,  Ky.,  L.  E.  Hawie,  secretary,  Whitesburs,  Ky. 

Penv  Countv  Good  Roads  Club,  Judge  J.  G.  Campbell,  president,  Eaiard, 
Ky.;  Rebel  Ma^n,  secretary,  Hasaid,  Ky. 
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IrringtoD,  Mn.  R.  B.  MeOlothUn,  HOretkry,  Irrinfctoa. 
Crittftnden  County  t  Good  Boads  CommittM,  Cftrl  HMid«Taoii,  pnadant, 

Marion;  G.  T.  Belt,  aacretBir,  Sheridan. 
Hanry  County  Citis«na  Lucue,  Pule  C.  Smith,  praaidaat,  Siiilth6e[d;  B. 

A.  GuUioo,  Mcretuy,  Naw  Caatle. 
Hopkiiu  County  Road  AMOciation,  ].  F.  Gordon,  praridant,  UadiaonviUa; 

Q.  W.  Sypert,  wcretary,  MadiaonTilla. 
Kanton  County  Good  Roada  Aaaociation,  W.  L.  WhiU,  aatretary,  R.F.D.  1. 

Knox  County:  Boone  Way  Booster  Band,  3.  T.  Stamper,  ixeaident,  Bar- 

bourrille;  W.  H.  McDonald,  eecretaiy. 
Larue  County:  Central  lincoln  Road  Club,  Dr.  J.  C.  Jones,  preoidant, 

Buffalo;  W.  G.  Deiam,  secretair-trtasurer,  BodgenvilU. 
McCrackan  County:  Joint  Committee  o(  Board  of  Traoe,  Retail  Mercbanta 

Asaociation,  and  Autmnobile  Club,  B.  Weille,  chairman,  Paducah. 
Faduoab  Road  Aasociation,  G.  W.  Craig,  president,  Paducah;  Ben  Wrilli*. 

eecretaiy,  Paducah. 
Glade  District  Good  Boada  Aaaociation,  John  L.  Gay,  president,  Berea. 
Nelson  County:  Good  Roads  Association  (BloomSeld,)  Guthrie  Wilson, 


-Bcretary,  E 

Rockcastle  Coun^:  Boone  Way  Booster  Band,  W.  H.  Fish,  prendeat, 
Mt.  Vemon;  James  Maret,  secretary-treasurer,  Mt.  Vernon. 

Rowan  County  Good  Roads  Association,  9.  M.  Bradley,  president.  More- 
bead;  B.  B.  Wilson,  sacretuy,  Morehead;  H.  H.  Caudill,  treasurer, 
Morehead. 

Todd  County  Good  Roads  Association,  George  Snadon,  chairman,  Gutbrie ; 
Georoe  Weathers,  secretary,  Elkton. 

Warren  County  Good  Roads  Association,  Dr.  Jos.  N.  MoConnaok,  presi- 
dent. Bowling  Green. 

Wbitley  County  Good  Roads  Organisation,  S.  Stanfill,  chairman,  Williams- 
burg; H.  C.  Gillis,  seor^ary. 

Louittona 

Louisiana  Good  Roads  Association^.  M.  Milner,  president,  Hibemia 
Bank  Bldg.,  New  Orleans,  La.;  W.  E.  Atkinson,  ex-officio  vice  presi- 
dent, StatB  highway  en^neer.  New  Orleans,  La. ;  nine  vice-presidents, 
one  from  each  oongresmon&l  otBtrict. 

Allen  Parish  Good  Roads  Asaociation,  Dr.  M.  V.  Hanrrove,  president, 
Oakdale,  La. 

St.  Tanunany  Pariah :  Good  Roads  Committee,  E.  J.  Domerque,  Jr.,  chair- 
man, CovingtoD,  La. ;  R.  L.  Aubert,  seeretary,  Covington,  La. 

Baton  Rouge>New  Orleans  Good  Roads  Association,  F.  B.  MoQueaty, 
secretary.  Baton  Rouge. 

Acadia  Parish  Good  Roacu  Association,  H.  E.  Lewis,  president,  Crowley. 

Caloaaieu  Parish  Good  Roada  Aasoeiation,  Dr.  J.  M.  Ways,  presidaot, 
Kinder. 

Iberia  Parish  Good  Roads  Association,  Dr.  Guy  Shaw,  president,  Lorean- 
ville. 

Ouachita  Parish:  East  Side  Road  Committee,  Victor  C.  Baninger,  aeerR> 
tary  Monroe. 

Bt.  Iiandry  Pariah  Good  Roadi  Assotdation,  Jaa.  O.  Cbaehere,  presideat, 
Opdousas. 
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Aroostook  CouDtv  Good  Rosda  AMociation,  Hoir&rd  W.  SaSord,  preaidont, 

Mftra  Hill;  Mir^hul  H.  Cl&rke,  seerat&ry,  Houlton. 
Knox  County  Automobile  A  Good  Roada  AaBociatioo,  A.  S.  Uttlefield, 

proiident,  Rockland. 
Piscataquis  County  Good  Roads  Association,  B.  B.  Whitney,  praddent, 

Dover:  C.  E.  Kimball,  secretary-trauurer,  Dover. 
Eenaebunk  Good  Roads  Association,  Dr.  Frank  H.  Rom,  pr«sid«nt,  E«m»- 

bunk;  Frank  W.  Bonser,  secretary. 

Marj/land 
Baltimore  County  Good  Roads  Association,  J.  Frank  Shipley,  president, 

Gwynbrook;  D.   Frank  Bhamberger,   secretary,   1507   NleCullDh  St., 

Baltimore. 
BaltimoreEngiDeers'CIub,  J.  H.  Milbura,  c/oB.  &0.  R.R.  Co.,  prendent; 

Baltimore,  H.  C.  Williar,  secretary,  c/o  Faving  Commission,  Baltimore- 
Arlington   ImproTflment  Association,   Chas.   T.   Cockey,   Jr.,   president, 

Arlington. 
Belair  Road  Improvement  A  Protective  Association,  Dr.  A.  L.  Willrinson, 

president,  Raspeburg. 
Central  Park  Improvement  Association,  Jl.  H.  Williams,  president,  619 

Gaither  building,  Baltimore. 
Catonsvilte  Neighborhood  Improvement  Association,  John  Hubner,  presi- 
dent. Catena  vi  He. 
East  Arlington  Improvement  Aasociation,  Chas.  Ooldeiaen,  preddent, 

Arlington. 
Govans  Improvement  Aasociation,  Dr.  E.  M.  Duncan,  president,  Govaas. 
Good  Roads  Associatioi^  Major  John  I.  Yellott,  president,  Towson. 
Green  Spring  Park  A  Pimlico  Rood  Improvement  Association,  Wm.  G. 

Henkel,  president,  1021  Light  Street,  Baltimore. 
Haletborpe  Protective  &  Improvement  Aasociation,  Dr.  Fred  T.  Beitler, 

president,  Haletborpe. 
Hamilton    Improvement    Association,    William    MeC^Uater,    president, 

Hamilton. 
»yward  Impro 

_SDbville  Imprc , , .--,  _ . --- 

Hereford   Improvement   Aseociation,   Dr.   Fred   G.   Mitchell,   president, 

Gleneoe. 
Hillsdale  Improvement  Association,  E.  S.  Hutton,  president,  Hillsdale. 
Howard  Park  Improvement  Aasociation,  Louis  Molier,  president,  111  Light 

St.,  Baltimore. 
Lanadowne   Improvement   Association,   J.   D.   W.   Lindquiat,   president, 

Lansdonne. 
Lauraville  Improvement  Aawciation,  Frederick  Evans,  president,  Lauta- 

ville. 
Lntherville  Improvement  Aasodation,  J.  Robert  Wood,  president,  Lutber- 

ville. 
Blartile  Hill  Improvement  Association,  George  Jessup,  president,  Cookey>- 

ville. 
Mt.  Washington  Improvement  Association,  Frank  J.  LaMotte,  prendent, 

Mt.  Washington. 
Oran^vitle  Improvement  Asaoeiation,  M.  P.  Ebaugh,  president,  Otange- 

ville. 
Park  Heights   Pimlico   and   Arlington   Improvement   Association,  John 

Trainor,  president,  877  N.  Howard  St.,  Baltimore. 
Fai^ville   Improvement  Aseociation,   Thcmaa  F.    Mallonee,   preoioent, 

FarkviUe. 
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Rolftnd  Pkric  Civic  Leacue,  Dr.  P&ul  Haunt,  preaident,  Roland  Park. 
TowBon  ImprOTMnent  AMociation,  Joba  I.  Yellott,  pregident,  Tomon. 
Upper    Falb   ImprovfliiMnt   Ajuociation,    Edward   lUyncdda,    president. 


T7pper  F^la. 
Windsor  HilU  ImproTcment  Aaaociation,  ReT.  W.  A.  Crawford  Frost, 

president,  Windsor  Hills. 
Chase  ImproTement  Association^.  E.  Braiier,  president.  Chase. 
NeifAborhood  Association  of  Hi^Iandtown  and  Canton,   Townle;  R. 

Wolfe,  president,  3618  Bank  St^  Baltimore, 
Rockdale  ImproTement  Association,  H.  E.  Hough,  president,  Ra^Mbnrg. 
St.  Helena  ImproTement  Association,  Harry  Marchant,  prendent,  St. 

Helena. 
WoodlawnlmprovemtntAMoeiation,  0.  L.  Ellis,  president,  318  W.  Mulberry 

8t^  Baltimore. 
Cecil  County:  Committee  on  Repair  and  Maintenance  of  Roads,  8.  G. 

England,  R.  H.  Loxan,  Joseph  T.  Graves,  all  of  North  East,  Md. 
Harford  County  Road  League,  J.  W.  Davis,  secretary,  Rocks,  Md. 
Ceeil  County  Fannera'  Civic  and  Busineas  Association,  W.  R.  Cameron, 

president,  RisiDg  8uo;  Mr.  Brius,  secretary.  North  East. 
East  New  Market  Improvement  ^ociation,t9iaa.  Webater,  preaident. 

East  New  Market;  W.  A.  Fttrcy,  aecretary,  Vieiina. 


Maseachusetts  Highway  Association,  Wm.  D.  Sohier,  president,  Boston; 

John  M.  McCarthy,  secretary,  16  Ashburton  Piece.  Boston. 
Essex  County  Associated  Boards  ot  Trade,  Committee  on  Sghways,  lobn 

F.  Browning,  chairman,  418  Lafayette  St.,  Salem. 


Michigan 

Miohlgan  Good  Roads  Association,  P.  T.  Colgrove,  president,  HsBtlnga; 

A.  A.  Anderson,  secretary,  Hastinn. 
Northeaatem  Michigan  Development  Bureau,  Vet  S.  Maloney,  prvsident, 

Chebovgui;  T.  F.  Marston,  eecretary-manager,  Bay  City. 
Western  Michigan  Development  Bureau,  D.  H.  Day,  president.  Glen  Haven; 

John  I.  Gibson,  secretary.  Traverse  City. 
Lake  Huron  Shore  Good  Roads  Association,  J.  R.  Snod^,  presdent,  Onaway; 

John  Simmons,  secretary,  Alpena;  road  cmnmiwioner,  H.  K.  Ouatio, 

Aliiena. 
West  MichinJi  Pike  Association,  Dr.  Wm.  DeKleine,  president.  Grand 

Havenj  Richard  M.  Hoffman,  secretary-treasurer,  Manistee. 
Western  Michigan  Lakeshore  Highway  Asociation,  Lee  H.  Trott,  president, 

Muskegon;  William  De  Kleins,  secretary,  Grand  Haven. 
Trunk  HiEDway  Association,  W.  F.  Johnson,  secretary,  Roecotomon, 
Berrien  County  Good  Roads  Association,  J.  M.  Ball,  president,  8t.  Joseph; 

I.  W.  Allen,  secretary,  St.  JoMph. 
Montcalm  County;  Stanton  Good  Roads  Association,  M.  W.  StAvenaon, 

president,  Stanton;  D.  A.  Towle,  secretary,  Stanton. 
Shendan  Good  Roads  Association,  C.  H.  Clknent,  president,  Sheridan; 

A.  E.  Stebbins,  secretary,  SteU)ins. 
Wexford  County  Good  Roads  Assooiation,  D.  B.  Kelley,  president,  CadlUao; 

HenT7  Knowlton,  secretary,  Cadillac. 
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MiniwsoU  Roftd   Makera'   AawciAUon,   John  H.   Mullen,  woanUry,  St. 

Paul. 
8ut«  Highwar  AnooiktioD,  Qeo.  W.  CoiAvy,  awtntuy,  St.  Paul. 
Aitkin  County.  Aitkin  Devalopmuit  Anoouition,  Mr.  Warner,  preridflnt, 

Aitkin. 
Brown  County:  Springfield  Oood  Boade  and  Development  AMOoiatioD, 

Sprincfield. 
Carlton  County  Development  AasociatioD,  Carlton. 
Crcnr  Wing  County:  Northern  Develoimient  Awociation,  C.  A.  Albri^t, 

precident,  Crow  Wing. 
Hennepin  County:  Minneapolia  Civic  and  Conunerce  AMOoiation,  Douglaa 

A.  Fiike,  president,  Minneapolia;  Howard  Strong,  eeeretary,  Minn»- 

LeSmr  County:  Blynsn  Oood  Roada  Aaaoeiation,  C.  Oologan,  president, 

Elyiian, 
LeSuer  Oood  Stmda  AMOoiation,  Oaoar  Swenaon,  preaident,  Le  Buer. 
New  Prague  Good  Roada  Aaaoeiation,  J.  P.  Wraybeck,  aeoieiuy.  New 

Prague. 
Nicollet  County  Oood  Roada  Aaaoeiation,  A.  J.  Potta,  mmident,  NiooUet. 
Riee  Coontv:  Lcmadale  Oood  Roada  Aaaoeiation,  A.  J.  fimiaek,  preaident, 

Lonadale. 
Seott  County  Oood  Roada  Aaaoeiation,  J.  H.  Moote,  preaident,  Jordon; 

J.  G.  Caaey,  aeoretary,  Jordan. 
Stede  County :  Good  Road«  Aaeociation,  Prad  Jurgenson,  leeretary,  Blonn- 

ing  Praine. 
Waeeka  County :  Janeaville  Good  Roada  Aaaoeiation,  Mr.  Bardon,  i^ealdent 

Janesrille. 
New  Riehland  Oood  Roada  AaMcIation,  H.  A.  Hod^na,  president,  New 

Richland. 
Waseka  Oood  Roada  AiKolatlon,  Dr.  Blandurd,  president,  Waaeka. 

Mittigtippi 
State  EU^tj  Aaaoeiation,  C.  <X  Dunn,  preaident,  Corinth;  M.  L.  Bipler, 

aecretary,  Bjloxi. 
Adama  County  Oood  Roada  Conunittee,  P.  W.  Mulverhill,  aeoretai;,  Nat- 

chea. 
Alcorn  County:  Oood  Roada  AaMdation,  R.  L.  Young,  president,  Corinth; 

W.  D.  Btriplin,  aeeretary,  Corinth. 
<3iiokasaw  County  Good  Roads  Conunittee,  J.  B.  Rowe,  chainnan,  Okolma; 

V.  M.  Elliott,  secretary,  Okolona. 


Coahoma  County:  Oood  Roada  Aaaoeiation,  H.  H.  Hopson,   chairman, 

Clailxdate;  P.  G.  Wingfield,  secretary,  Clarksdale. 
Forest  County  Good  Boada  Commission,  J.  E.  Deoham,  chairman.  Hatties- 

burg. 
Harrisra  County  Road  Association,  J.  H.  Long,  president,  Pass  Christian; 

M.  P.   Boualog,  aocratary.  Oulfport. 
Harrison  Conn^i  Oood  Roads  Committee,  O.  W.  Giayaon,  president, 

Biloxi;  S.  if.  Tiacv,  secretary,  Biloxi. 
Einda  County:  Esecuuve  C<»nmittee,  East  and  West  Highway  AsaociatioD, 

Edgar  B.  Wilaon,  chainnan,  Jaokaos. 
Lauderaale  Countjr  Road  Aaaoeiation,  W.  P.  Moon,  Endneer,  Meridian. 
Lincoln  County  Highway  C<nnniissiMt,  H.  Cassidy,  president,  Brookhaven; 

Estus  Smith,  lecretarv,  Brookhaven. 
Haraball  County  Road  Cixnmittee,  W.  B.  Bradberry,  preaident.  Hotly 

Spring;  Jolm  S.  Anderson,  secretary.  Holly  Springs. 
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Wutcn  County  Roid  Awocistioa,  J.  W.  Tucker,  preddent,  Vkksburs; 

J.  B-  Aduna,  Mcretuy,  Vickibura. 
Yuoo  Countjr  Rioad  Aawwttion,  E.  C  T&rry,  sMretarr,  Yaim  City. 

liitiouTi 

Cftonon  Ball  IVul  AooocUtion,  Jh.  R.  Bowshei,  pnddent,  Leon;  Chu.  D. 

Davis,  BMretuy,  Princeton. 
Capitol  Route  State  Bi^way  AHOciation,  J.  H.  BothweU,  piwdeut, 

Bedalia:  M.  V.  Carroll,  montarr,  Sedalia. 
Highvay  Enitineen  AaBOCiation  ol  Missouri,  E.  F.  C.  Hardinx,  president, 

Jefferson  City;  Boward  M.  Shirkey,  seoretaiv,  RichmoncT 
Missouri  Associatiqn  of  County  Judges,  Q.  W.  nne,  predds&t,  Palmyift; 

Curtis  Hill,  tecretar/,  Columbia. 
Missouri  Highway  Association,  Roy  F.  Britton,  preudent,  St.  Louis;  J.  B. 

GrigK,  secretary,  Joplin. 
North  MiBSOuri  Cross  State  Highway  Association^  Qoorn  Robertson, 

president,  Mexico;  John  F.  Morton,  seeretan,  Richmoua. 
Missouri  Good  Roads  Association,  E.  E.  E.  MsJuuey,  presidsnt,  Bpring- 

fieid;  M.  V.  Carroll,  secretary,  Sedalia. 
Old  Traill  Road  Association,  Walter  Williams,  president,  Columbia;  E.  A. 

Mitchell,  secretary,  Marshall. 
Sedalia-fipringfield  Highway  Assoetstion,  W,  S.  Jackson,  president,  War- 
saw; M.  V.  Carroll,  secretarf,  Sedalia. 
Short  Line  Route  Association,  W.  R.  Littell,  president,  Tarkio ;  F.  S.  I^tIb, 

secretarr,  Tarkio. 
St.  Joe-Des  Moines  Interstate  Trail  Assoeiatimi,  W.  A.  Hopkins,  president, 

Lamoni:  Dan'l  Anderson,  secretary,  LmuodI,  la. 
Bt.  Joe-Des  Moines  Ayr  Line  Association,  A.  I.  Stnith,  preddent,  Ht.  Ajrr; 

H.  C.  Beard,  secratary,  Mt.  Ayr,  la. 
The  Brotherhood  of  Good  Road  Dracgen-    O.  W.  Batteraoo,  president, 

Sturgeon;  Omar  D.  Gray,  secretary.  Sturgeon. 
Barry  County  Good  Roads  Association,  J.  F.  Normoud,  president,  Monett; 

Bert  Robbina,  Secretary,  Cassville. 
Barton  County  Good  Roads  Assooiation,  W.  J.  EvilaiseT,  president,  Lamar; 

James  Graham,  seoretaiY-treaaurer,  LAmar. 
Cass  County:  Westline  Gooa  Roads  Association,  G.  W.  Stark,  seoretary, 

Weetliue. 


president,  St.  Cl«r;  Dr.  W.  E.  Kitchell,  eecretary,  St.  Clair. 
Howard  County :  Chariton  Township  Qood  Roads  Association,  Owen  Harri- 

son^resident,  Glasgow;  £.  W.  Price,  Secretary,  Gla^ow. 
Jasper  County  366  Day  Road  Club,  J.  D.  Clarkson,  pteaident,  Carthaga; 

Chas.  A.  Blair,  secretary,  Carthage. 
Perry  County  Good  Roads  Association,  Robert  H.  Hudson,  president, 

Bt.  Marys;  J.  F.  DeLasaus,  seeietary,  Croeatown. 
St.  Louis  County  Highway  and  Waterway  Association,  Gottlieb  Bayer, 

president;  Chestei^eld,  Fred  Mueller,  secretary,  CHaytoo. 
St.  Louis  County  Olivette-Stratman  ImoroTement  Association,  M.   B. 

Qreensfelder.  preudent,  Clayton;  B.  H.  Elbtins,  secretary,  Clayton. 
Vernon  County:  Nevada  Good  Roads  Club,  R.  A.  Buokner,  preiddent, 

Hevada;  J.  M.  Qaok,  secretary,  Nevada. 
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CoEomittoe  on  StKt«  RoKd  Project,  Montana  Sooietjof  Engineers,  Clinton 

H.  Moore,  awinttry,  Butt«. 
CHoade  County  Good  Roada  Aisooiation,  A.  R.  Wheelar,  praidaiit,  Great 

Falls:  Walter  S.  Clark,  secretary.  Great  Falls. 
Lewis  and  Clarke  Coonty:  Helena  Good  Roads  Astoeiation,  Lewis  Penwell, 

president,  Helena;  A.  C.  Johnson,  secretary,  Helena. 
Swrct  Orasi  County  Good  Roads  AMOciation,  Harvey  Coit,  preddant. 

Big  Timber;  Dorman  Kellogg,  seoretary,  Btg  'Hmber. 

Nebraika 
Heridiaii  Road  Aseooistirai,  Charles  Bau^i,  York,  eeoratary. 
Boob*  County  Good  Roads  Aasoeiation,  D.  J.  Poyater,  seoretary,  AiUon. 
Brown  County:  Ainiworth  Draoeh  of  Traiu-ContiiMDtal  Route  to  Paeifie 

Coast,  Jonn  B.  Stall,  ssoretary,  Ainsworth. 
Johnstcnrn  Div.  of  Trans-Contineutal  Route  to  Pacific  Coast,  Ed.  BoUm, 

Johnstown. 
Long  Pine  Div.  ot  Traas-Continental  Route  to  Paeifie  Coast,  W.  A.  Bueklin, 

seoretary,  Lonj;  pine. 
Cast  County  Good  Roada  Association,  C.  E.  TeSt,  secretary,  Weeping 

Water. 
Cherry  County:  Wood  Lake  Good  Roads  Association,  W.  F.  Parker,  aeore- 

tiry.  Wood  Lake. 
Colfax  County  Good  Roads  Association.  J.  £.  McNabb,  secretary,  Schuyler. 
Dawes  County:  Chadron  Good  Roads  Association,  W.  S.  Gillam,  seoretary, 

Chadron. 
Dodge  County  Good  Roads  Association,  Geoi^  F.  Staats,  secretary,  7n- 

mont. 
Douglas  County  Good  Roads  Aasoeiation,  W.  J.  Kirkland,  secretary  ,Omslia. 
Hall  County:  Graod  Island  Good  Roads  Club,  A.  M.  Connors,  secretary. 

Grand  Island. 
Howard  County  Good  Roads  Aaoeiatioii,  A.  L.  Baliman,  secretary,  St. 

Paul. 
Laacaster  County  Good  Roads  Aiaoaiation,   Fred  C.  Fiake,  secretary, 

Lincoln. 
Madison  County  Good  Roads  Association,  C.  B.  Datter,  secretary,  Madison. 
Nance  CounW  Good  Roads  Association,  J.  D.  Barnes,  secretary,  Fullerton. 
Beotts  Bluff  County  Auto  and  Good  Roads  Association,  C.  A.  Morrill,  seore- 
tary, SootU  Bluff. 
Wadun^on  County:  Arlington  Auto  and  Good  Roads  Asaociatiiu,  R.  A. 

Davua,  secretary,  Arlingtoa. 

Neie  JerMey 
New  Jersey  AssoelatioB  of  County  Engineers,  Joshua  Doughty,  Jr.,  presi- 
dent, Somerrille;  E.  E.  Reed,  secretary,  Trenton. 

New  Mexico 

._„ .^ 3ce»nF 

president,  Albuquerque,  N.  M. 
Quay  County  Good  Roads  Association,  J.  W.  Coon,  president,  Tucumoari, 

N.  M.;  R.  A.  Prentice,  secretary,  Tucumcari,  N.  M. 
N«w  Mexico  Good  Roada  AaoociatioD.  Ralph  E.  Twitebell,  president,  Santa 

Fe;  D.  R.  Lane,  secretary,  Albuquerque. 
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I.  WUaOB,  pIMidMlt, 

8Ut«~Aawaftti^'of  Hi^n7~6flkii^^  E.  L«st«r,  preddrat,  HmUU 

Fuk;  Huvey  M.  Shielcb,  BMnlarr,  Raton. 
Don*  Am  Coonty  Good  Rooda  AatooMvt,  Frsaeu  E.  LMtor,  pmid«nt. 


Menlla  Park. 
liiMobi  Count;  Good  Roadi  Aaneiatioa,  t.  W.  I«wi,  ohainnan,  lineoln. 

New  Mexico  Awociation  of  HMiwav  Offitnals,  FrancUE,  Lester,  preaident, 


Ifortk  Carolina 

Central  Hijriiwa^  CammittM,  H.  B.  Vanwr,  ohaiiman,  Lozmston. 
Cfaarlotto-WUmuigton  Hishwajr  AMoeiation,  A.   B,   Skelding,  Moretar;, 

Wilmiseton. 
North  Carolina  Good  Roads  AMOciation,  Joaeph  Hjd«  Pratt,  aasretar;, 

CbMelHill. 
Anton  Count;  Qood  Roada  Aaaoeiation,  Dr.  W.  J.  HeLandon,  i»«aida&t, 

Wadeaboro;  T.  V.  Howell,  aMratary-treaaurer.  Peaehland. 
Aaba  Countr  Good  Roada  Aaaociation,  P.  E.  Fogle,  pracidrat,  Baavar 

Crook:  w.  E.  Johnaon,  aaoiatarr,  BaaTor  Creek. 
Beaufort  County  Good  Roada  Aaaociation,  Georie  T.  Leaeh,  pmaident, 

Waahlngion;  C.  L.  Mwton,  aearetary-traaaurer,  Waahinyton. 
_  >__  rt — .._  »i_  _  J  -n--!-  1 ,_,.__   rt  w    '»-->.^  preaioeat,  C 


Madan  Count;  Good  Roada  AaaoeiatW,  6.  L.  CSark,  preaideot,  Claikton; 

W.  J.  Dayis,  awiretUT,  Elisabethtown. 
Aahenlle  and  Buncombe  Cmnt;  Good  Roada  Aaaociation,  E.  C.  Chambera, 

preaident,  AeheTille;  B.  M.  Jones,  aeoretwy-treaaurer,  AsbeviUa. 
Burke  Couat;:  Bridgewater  Townahip  Good  Roada  Aaaociatioa,  W.  Ljnarl;, 

preaident,  Bridgewater;  R.  A.  Abemathy,  aecretary-treaauror,  Bridge- 
Burke  CountT  Good  Roada  Aasoeiation,  J.  £.  Erwin,  preaideot.  Morcanton. 
Connelly  Springs  Township  Good  Roads  Aaaociation,  Allis  Coulter,  preai- 
dent, Connelly  Springa;  J-  L.  Kdea,  aaeretary-treasurer,  Coiinelly 

Springs. 
Glen  Alpine  Township  Good  Roada  AHoeiation,  Dr.  E.  A.  Henneaaee, 

preaident,  Glen  Alpine:  J.  H.  Gilee,  seoratary-treasnier.  Glen  Alpine. 
Hildebran  Township  Good  Roads  AasoeiatioD,  J.   W.  BaaJch,  president, 

Hildebrao;  A.  L.  Yoder,  neoretary-treaaurer,  Hildebran. 
Caldwell  County:  little  River  Townahip  Good  Roads  Asaociatian,  J.  V. 

Steele,  president,  Lenoir,  R.F.D.  2;  F.  M.  Whitner,  seeretaiy,  Lenoir, 

B.F.D.  2. 
Camden  County  Good  Roada  Aasoeiation,  P.  W.  Stevens,  president,  Shiloh ; 

E.  I.  Sawyer,  seoretary-tressurer,  Camden. 
Caawell  County  Good  RMida  Aaaociation,  B.  B.  Graves,  president,  Yancey- 

ville;  J.  W.  Jamee,  seeretary-treaaurer,  R.  F.  D.  1,  Leasbun. 
Carteret  County  Good  Roada  Association,  C.  S.  Wallace,  preeident,  More- 
head  City;  M.  L.  Willis,  aeoretur-treaaurer,  Motehead  City. 
Catawba  Coun^  Good  Roada  Aaaociation,  R.  L.  Shufoid,  president.  New- 

ton,  R.  F.  D.  1;  R.  P.  Caldwdl,  secretary,  Newton. 
Chatham  County  Good  Roada  AsaociatiMt,  Jamea  B.  Atwaler,  preaident, 

Bynum;  Fruk  D.  Jonaa,  seeretary-treaaurer.  Gulf. 
Chowan  County  Good  Roads  Associatioa,  3.  H.  HeMullan,  Jr.,  president, 

Edeoton;  H.  L.  Story,  secretary-treasurer,  Edenton. 
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Columboa  County  Good  Rosds  Anooiation,  C.  Harbert  Smith,  prendcnt. 

Acme,  R.  F.  D.;  E.  Clye  Council,  eecratary,  Wananish. 
Crano  County  Good  Roaos  Asaooiation,  R.  A.  Ntmn,  New  Bern;  W.  0. 


Boyd,  Becretary,  New  Bern. 
Cumberland  Coonty  Good  Roads  Aaioeiatifm,  T.  O.  MoAliater^  president, 

Fa5«tteriUe;  W.  M.  Walkai,  ■ecretary-treasurer,  Fayetteville. 
Currituck  County  Good  Roada  Aaeociatioa,  E.  R.  Johnson,  seoretaiy-tress- 

urer,  Currituck. 
Davidson  County:  Abbots  Creek  Good  Roads  and  Anicultural  Aasociation, 

C.  D.  Motanger,  prendent,  Winston-Salom,  R.  F.  D.  5;  C.  H.  Teague, 

seeretary,  Wsllburg. 
Arcadia  Good  Roads  and  Agricultural  Auociation,  J.  E.  Hill,  president, 

Lexington,  F.  R.  D.  4;  C.  A.  Kimel,  seoretaryj  Clemmons,  R.  F.  D.  2. 
AUechany  Good  R(»ds  and  Agricultural  Association,  Robert  Stokes,  presi- 
dent, Newson:  J.  L.  Doby,  secretary,  NewBoa. 
Bowe  Good  Roads  and  Agrieultural  Aasoelation,  W.  B.  Means,  Liawood. 
Cotton  Grove  Good  Roads  and  Agricultural  Association,  J.  D.  Lookabill, 

president,  Bouthmout :  John  h.  Miller,  secretaiy,  Linwood,  R.  P.  D.  2. 
Denton  Good  Roads  and  Afmcultural  AssociatiDn,  Rav.  JeSeroon  Ziaoning, 

president,  Denton;  J.  M.  Daniel,  secretary,  D«nton. 
Cid  Good  RoadB  and  Agricultural  Aeaociatioo,  N.  H.  Prevo,  preaident, 

Cid;  D.  A.  Leach.  Secretary^  Denton. 
Hampton  Good  Boatb  and  ^pcultural  Association,  John  W.  Hampton, 

preaideot,  Clemmons,  R.  F.  D.  2;  J.  L.  Nelsoa,  seoretary,  QemmMW, 

R.  F.  D.  2. 
Healing  Springs  Good  Roads  and  Agricultural  Association,  James  I.  Smith, 

S-esident,  Silver  Hill,  R.  F.  D.  1;  Hurley  Daniel,  Secretary,  Denton, 
.  F.  D.  i. 

Holly  Grove  Good  Roads  and  Agricultural  Association,  C.  A.  Swink,  pren- 
dent,  Lexington,  R.  F.  D.  2;  Jamee  F.  Deal,  aeoretary-treaaurer,  Lex- 
ington, R.  F,  D.  2. 

JaekxHi  Hill  Good  Roads  and  Agrioultural  Association,  Stokes  Smith, 
president,  Neweon;  C.  L.  Bedgett,  aeeretuy,  Jackson  Hill. 

liberty  Good  Roads  and  Agrioultural  Assodatioo,  T.  G.  Eiodley,  president, 
Lexiogton;  John  W.  May,  secretary,  Hanneraville. 

Midway  Good  Roads  and  AEricultural  Associatioa,  G.  Frank  lindsar, 
president,  Wallburg,  R.  F.  D.  1;  P.  E.  Whioker,  secretary,  Winston- 
Reedy  Creek  Good  Roads  and  Agricultural  Aaaociatioo,  P.  E  Fritts,  Presi- 
dent, Lexington;  R.  F.  D.  i;  J.  A.  Hendricks,  secretary,  Lexington, 
R.  F.  D.  4. 

Silver  Hill  Good  Boads  and  Agricultural  Association,  Joe  Hedriok,  presi- 
dent. Silver  Hill;  Grover  C.  Palmer,  secretary.  Silver  Hill. 

Thomaaville  Good  Roads  and  Agricultural  Asaocistioo,  S.  H.  Averett, 
preaident,  Thomaaville;  L.  £.  Bird,  secrvtary,  Thomasville. 

Tyro  Good  Roads  and  Agrioultural  Asaooiatton,  N.  H.  Swicegood,  preaident, 
Lexington,  R.  F.  D.  5;  Charles  F.  Eoonti,  secretary,  Unwood,  R.  F.  D. 

Davidson-Randolph  Highway  Aaaooiation,  Artiiur  Ross,  president,  Asfae- 

boro;  G.  Dan  Mt^gsn,  seoratary-treasurer,  Denton. 
Davie  County  Good  Roads  Asaociation,  T.  J.  Byerly,  president,  Mocks- 

ville;  E.  D.  Williasu,  seeretary,  Mooksville;  C.  F.  Stroud,  secratst?, 

Mocksville. 
Dtiplin  County  Good  Roads  Association,  Island  Creek,  Island  Creek  Town- 

.v;_./n n  nt__j ..i__i  t.,...  —  ™  ".,  Brice,  secretary-ttesa- 
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Durhun  CouDty  Good  Rovk  AMoolAtion,  Dr.  A.  ChMtham,  prendrnt, 

Durluuii;  P.  C.  Orabam,  Moretar^-treMurar,  Durham. 
Edgecombe  County  Oood  Roads  AMOoUtioD,    B.  F.  Helton,  preaident, 

Tarboro. 
PonyU)  County  Oood  Boada  Aaweiation^  Judge  H.  R.  Btarbuck,  prmidoat, 

Winaton^Salem:  A.  F.  YarboroujEh,  nee-president,  WinBton-Salem. 
Gates  County  Good  Rooda  Asaoeiation,  Lycurgus  Hofler,  president,  Oat«S' 

Tille;  8.  P.  Cross,  socTetary-trraaurer,  Gateaville. 
Greene  County  Good  Roads  Asaooiation,  E-  D.  Little,  president.  Snow 

Hill,  R.  F.  D.  S:  J.  E.  Debmu,  aeoretwy-treasurer,  Snow  Hill. 
Guilford  County  Good  Roads  Association,  J.  Van  Lindl«y,  president, 

Greensboro;  8.  Xi.  Trogden,  eeeretary-tressurer,  Greensboro. 
Halifax  County  Oood  Rtwds  Assooiation,  John  L.  Psttersoo,  president, 

Roanoke  Rapids;  Charles   J.   Bhields,   seoretary-tteuurer,  Scotland 

Neck. 
Harnett  County  Oood  Roads  Association,  Dr.  J.  W.  Halford,  obtunnan, 

Chalvbeate  Springs;  C.  D.  MoNeely,  seoratarv,  Chalybeate  Springs. 
Haywood  County  Goc^  Roads  Association,  F.  W.  Miller,  president  Wayne*- 

▼ille;  James  Atkins,  secretary,  WaynesTille. 
Hertford  County  Oood  Roads  Association,  A.  C  Vann,  president,  Ahoskie, 

W.  A.  Thomas,  secretary,  Cofield. 
Johnston  Countr  Good  RomIb  Association,  W.  H.  Sanders,  prendent, 

Bmithfield;  C.  M.  Wilson,  secretary-treasurer,  Wilscm's  Mills. 
Benson  Township  Good  Roads  Association,  P.  B.  Johnson,  president,  Ben- 
son; R.  F.  Smith,  secretary-treasurer,  Benson. 
Jones  County  Oood  Roads  As8i>ciation,  R.  L.  May,  chairman,  Trenton; 

John  R.  Barker,  secretary-treasurer,  Trenton. 
Lee  County  Oood  Roads  Asrcciation,  J.  B.  Wateon,  preaident,  Jonesboro; 

T.  S.  Cross,  Secretary,  Sanford. 
Lenoir  County  Oood  Roads  Association,  Dr.  J.  M.  Parrott,  president  Kina- 

ton;  Rev.  C.  W.  Howard,  secretary-treasurer,  Kinston. 
lincoln  County  G.  R,  Association,  W.  C,  Eiaer,  president,  lincdntoB; 

Tom.  Cansler,  secretuy  Lincolnton. 
MdDowpII  County;  Old  Fort  Township  Oood  Roads  Association,  Dr.  P.  H. 

Ihoe,  Graphitevilte. 
Macon  County  Good  Roads  Association,  T.  M.  Green  president,  Franklin. 
Madison  County  Oood  Roads  Association,  Jasper  En>ba,  president.  Spring 

Creek;  Dudley  Chipley,  seoretary-tressure^  Marahall. 
Hot  Springs  Township  Good  Roads  Association,  n,  J.  Lance,  preaident.  Hot 

Springs;  8.  W.  Brown,  secretary.  Hot  Springs. 
Martin  County  Good  Roads  Association.  W.  C.  Manning,  president,  Wil- 

liamston;  C.  H.  Godwin,  secretary  treasurer,  Godwin. 
Mecklenburg  County  Oood  Roads  Association,  F.  M.  Shannonhouse,  eecn- 

tarv,  Charlotte. 
Mitchell  County  Good  Roads  Association.  George  E.  Pritcfaard,  chairman, 

Bakeraville;  W.  C.  Berrr,  secretary,  Bakenville. 
Montgomery  County  Oooa  Roads  Association,  Frank  Page,  president, 

Biscoe;  O.  B.  Deatoo,  secretary'treasurer,  Troy> 
Moore  County  Good  Roads  Association,  Leonard  Tufts,  preaident,  Fios- 

hurat;  J.  R.  McQueen,  eeeretarytreasurer,  Pinehurat. 
Northampton  County  Good  Roads  Association,  John  E.  Moore,  preudent, 

Jackson;  A.  J.  Connor,  seeretarjr-treasursr,  Rich-Square. 
Orange  County  Good  Roads  Association,  Frank  Nash,  president,  Hillsboro ; 

secretary-treasurer,  Hillsboro. 
Pasquotank  County  Oood  Roads  Association,  W.  J,  Vmiiams,  president, 

Elisabeth  City,  R  F.  D.  4;  G.  R.  Little,  seoratary-treasurer,  EUaabetli 

aty. 
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FuKter  CoontT  Qood  R<»d<  AMOciktum,  Omrm  J.  Moon,  prMident,  Atkin* 

■on;  LmiuIId  MoNeill,  aMretAnr-treuuru,  Burnw. 
PatquimaDfl  Count;  Good  Roada  AMOciation,  T.  ¥.  Winilow,  president, 

Hertford;  W.  B.  Hudson,  Moratuy-treuunr,  Hartford. 
Ponon  County  Good  Roada  Aaaociation,  W.  £.  Morton,  praaideot,  Hosboro, 

R.  F.  D.  3:  J.  W.  Noell,  weretaj^,  Rosboro. 
Pitt  County  Qood  Roada  Aaaociation,  R.  R.  Cott«n,  preaidant,  Bruca; 

H.  A.,  white,  aaeretarv-treaaurer,  Greanville. 
Randolph  County  Good  Roads  Aaaociation,  J.  E.  WUliamscm,  pracident, 

Worthnlle;  J.  B.  McCraig,  BMretary-treaaurer,  Aaheboro. 
Rjehmond  County  Good  Roada  Aaaociation,  B.  F.  Reynolda,  aooiotary- 

treaaurer,  Rookinaham. 
Boboaon  County  Good  Roada  AMoeiation,  A.  K  White,  aaoretary-traaaurer 

Lumberton. 
Mkinsliam  Con 

Rea^le. 
Rowan  Countr  Good  Roada  Aaaoeiatlon,  P.  B.  Board,  praaidant,  Saliabnry; 

J.  H.  Warburton.  aeoretary.  Saliabury. 
Gold  HiU  Township  Good  Roads  Aaaociation,  J.  W.  Pselar,  praddent,  Rock- 

well. 
Rutherford  County  Good  Roads  Aaaociation,  Dr.  John  C.  Twitty,  president, 

Rutherford  ton. 
Stanley  County  Good  Roads  Association,  J.  M.  Harris,  Albemarle. 
Stokes  County  Good  Rmuls  Association,  John  W.  Kurfeea,  preaident,  Qei- 

manton;  Ei^ene  Pepper,  eecretary,  Danbury. 
Sunr  County  Good  Roaos  Association,  J.  B.  Sparfsr,  preaident  Mt.  Airy; 

M.  F.  Butner,  aecretary-treasurer,  Pinnacle, 
lyrrell  County  Good  Roada  Association,  F,  L.  W.  Cahoon,  president,  Col- 
umbia; H.  8.  Swain,  secretary-treaaurer,  Jerry. 
Union  County  Good  Roads  Aaaociation,  W.  C.  Heath,  pnaidant,  Monroe; 

W.  V.  Lots,  secretary,  Monroe. 
Wake  County  Good  Roads  Association,  Dr.  J.  M.  Templeton,  president, 

Cary;  Col.  Edward  E.  Brittain  aecretary-treaaurer,  Raleigh. 
Waaliington  County  Good  Roads  Association,  T.  W.  Blount,  president. 

Roper;  W.  M.  Batentan  secretary-treasurer,  Plymouth. 
Wayne  County  Good  Roada  AssoeiatioD,  George  C.  Rovalt,  president, 

Goldsboro;  G.  A.  Norwood,  seeietary-treasurer,  Goidsboro. 
WUkes  County  Good  Roads  Association,  H.  W.  Hortoo,  president,  North 

Wilkeaboro;  Bruce  Craven,  aaeretaiy-treasurer.  North  Wilkesboro. 
Yadkin  County  Good  Roads  Association,  P.  W.  Hanea,  chairman,  Yadkin- 

▼iUe;  W.  E.  Rutledge,  ssoretary,  YadkinTille. 

North  Dakota 


Taylor,  preaident  SU  Hartaian  Building, 
■  -    616  Hart     -  '^  "---  "  ■  -  -  - 


__   _I.  Huston,  seeretanr,  616  Hartman  building,  Columbua. 

Franklin  County  Good  Roads  Asaooiatt<w,  E.  A.  Peter^  preament.  Grove- 
port;  Wm.  H.  Maiae,  secretary,  40Q  Harrison  Building,  Columbus. 

Greene  County  Good  Roads  Association,  H.  N.  Ensign,  president,  James- 
town; R.  8.  Dean,  secretary,  R.  F.  D.,  Xenia. 

Hamilton  County  Automobile  Club,  Dr.  C.  L.  Bonefreeld,  president,  Oibeon 
Home,  Cincinnati ;  Dr.  L.  8.  Cotter,  secretary,  Gibson  Home,  Cincinnati. 

Knox  County  Good  Roads  Association,  H.  C.  DeiiiM,  preiidsnt,  Mt.  Va^ 
nm;  W.  C.  Rimsr,  aeeietaiy,  Mt.  Vemon. 
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PortAge  County  Improrement  Aasociatioo,  R.  D.  Hbddb,  pnodent,  RAven- 

n»;  C.  R.  Dharp,  Moietary,  RcFsniia. 
Preble  County  Ooml  RotdB  AMoeiation,  C.  W.  Blomn,  pr«aideot,  Ncnr  Peria ; 

C.  G.  Hawley,  eeeretary,  New  Puis. 
Scioto  County  Good  Roada  Association,  L.  TaylOT.  pKsideDt,  Rardeo. 
Wayne  County  Good  Roada  Association,  Hon.  Ed.  S.  Werta,  preaident, 

Wooster. 
Williams  County  Good  Roads  Association.  Frank  Dolph,  president,  W««t 

Unity;  Hon.  Wm.  Betuw,  seoretaty,  Bryan. 
Belmont  County:  Joint  Township  Good  Roads  Conuniltee,  C.  J.  Allison, 

chairman,  Bannock,  Ohio. 
Chsmpaign  County:  Urbaoa  Good  Roads  Committee,  Joseph  Murphy, 

chairman,  Urban  a,  Ohio. 
Guernsey  County:  Cumberland  Good  Roads  Committee,  Wm.  T.  Pater- 
son,  chairman,  Cumberland,  Ohio. 
Highland  County:  HlUsboro  Good  Roads  Committee,  Capt.   Chss.   F. 

Clark,  chairman,  Hilleboro,  Ohio. 
Tuscarawas  County:  Denniaon  Good  Roads  Conunittee,  Dr.  E.  A.  Wolf, 

chairman,  Dennison.  Ohio. 
Canal  Dover  Good  Roads  Committee,  George  E.  Fertig,  chairman.  Canal 

Dover,  Ohio. 
Uhrichsville  Good  Roads  Committee,  S.  W.  Walter,  chfunnan,  Uhrichs- 

ville,  Ohio. 

dy  Township 

City^  Ohio. 
New  Philadelphia  Good  Roada  Conunittee,  James  U.  Congleton,  chur- 

man.  New  Philadelphia,  Ohio. 
Washin^on  County:  Salem  Hall  Good  Roods  Association,  J.  W.  Pryor, 

president.  New  Matamoras,  Ohio;  S.  J.  Weddle,  aecretu^,  New  Mata- 

moraa,  Ohio. 

Oklahoma 


Oregon 
Oregon  Development  Leasue,  Theo.  B.  Wilcox,  president,  Portland ;  C.  C. 

Chapman,  secretary.  Portland;  W.  S.  Woraen,  chairman.  Good  Roads 

C{»nmittee,  Klamatn  Falls. 
Oreion  Association  for  HighwAy  Improvement,  James  Cole,  vioe-pmidant 

Board  of  Trade  Building,  Portland;  Philip  S.  Bates,  aeeretary,  31S 

Oregonion  Building. 
Baker  County:  Huntington  Development  Lei^ue,  W.  J.  Woods,  preaidant, 

Huntington;  J.  £.  Paul,  secretary,  Huntington. 
Sumpter  District  Development  League,  L.  C.  Edwards,  preaident,  Smnptcr; 

B.  E.  Hendrix,  secretary,  Sumpter. 
Clackamas  County:  Canby  Development  League,  R.  A.  Coe,  proaidsBt, 

Canby;  H.  H.  Eooles,  secretary,  Canby. 
Oak  Grove  Improvement  Association,  H.  Thieasea,  president,  Williaanette; 

J.  D.  Butler,  secretar)',  Williamette. 
Clatsop  County:  Hammond  Development  League,  Bam  Hanson,  president, 

Hammond;  William  Potter  secreUxy,  Hammwid. 
Seaside  Civic  Improvement  Club,  Geo.  E.  Shaver,   president.  Seaside; 

v.  M.  Spurgnon.  secretary,  Seaside. 
Kooe  County  Good  Roads  Association,  A.  T.  Morrison,  president,  Coguille. 
Culver   DeveloiMnent   League,    Wm.    Boegli,    president,    Culvar;   D.  B. 

Troutt,  aaoretary.  Culver. 
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HunptoQ  VKlley  Improvement  AMociatloa,  A.  T  Frmme,  preaident,  Rolyat; 

V.  Schroder,  McreUry,  Rolyat. 
I^idl&w  Development  Lemgue^  J.  N.  B.  Qerking,  preeident,  Ludlaw;  Fred 

N.  WalUee  MoroUry,  Lftidlaw. 
Cmrj  County  DeTelopment  Lei^u«,  Q«o.  D.  Wood,  maoaKer,  Oold  Beach. 
DousIm County  QoodRoads  Aasociation,  Heniy  Hart,  presidcunt,  Rceeburg; 

Carl  D.  SboemakAT,  nentary,  RoMbon. 
Riddle  DeveloraMnt  League,  R.  C.  Cutaorth,  Riddle;  T.  W.  Johnaon, 

eeoretary,  Riddle. 
Grant  County:  Canyon  Cituen'a  League,  F.  S.  Stater,  president.  Canyon 

CSty;  Oils  Pattenon,  weretary,  Cnnyon  City. 


South  Carolina 

South  Carolina  Road  Builders  Agaociation,  E.  J.  Wataon,  president,  Col' 

umbia;  W.  C.  Thomas,  secretary,  Columbia. 
Georgia-Carolina  Good  Roada   Aasooiation,   E.    J.    Watson,   preeident, 

Columbia. 
Eoatem  Carolina  Good  Roads  Association,  M.  H.  Husbands,  president, 

Florence, 
uth  Carolina 
iberiUeCouL 

Abberille. 

Aiken  County  Good  Roads  Assooiation,  J.  T.  Shuler,  president,  Aiken. 
Andereott  County  Good  Roade  AMOciation,  W.  L.  Bneeey,  president,  Ander- 

eon. 
Bamberg  County  Good  Roada  Aasociation,  S.  G.  Mayfield,  preeident,  Bam- 

buv. 
Barnwell  County  Good  Roada  Anociation,  S.  Z.  Bryan,  president,  Allen- 
dale. 
Calhoun  County  Good  Roads  Association,  J.  M.  Moss,  preeident,  St.  Mat> 

thew. 
Charleston  Automobile  Club,  J.  M.  Connelly,  president,  Charleston. 
CbertAee  County  Good  Roads  Association,  T.  B.  Butler,  preudent,  Gaffney. 
Chester  County  Good  Roads  Association,  John  R.  Alexander,  preeident, 

Chester. 
Donltester  County  Good  Roads  Association,  John  A.  Eiera,  president,  St. 

Bd^tfaldCounty  Good  Roads  Association,  S.  B.  Mayo,  presidentjJMgefield. 
Fairfield  Counts  Good  Roads  Club,  J.  Q.  Davis,  prendent,  Winnsboro; 

A,  Homer  Briea,  secretary,  Winnsboro. 
Greenville  County  Good  Roads  Assoeiation,  William  G.  Sinine,  president, 

Greenville. 
Kershaw  County  Good  Roads  Association,  M.  C.  West,  president,  Camden. 
Lftneaster  County  Good  Roads  Association,  W.  U.  Clybom,  president, 

Camden. 
Marion  County  Road  and  Highway  Commission,  L.  D.  lide,  dak,  Marion. 
" — >- " — -y  Oood  RomIs  Association,  Dr.  W.  C.  Brown,  president, 


Newberrr  Coun^ 

Newberry. 
Orangeburg  Count: 


ity  Good  Roads  Assooiation,  F.  J.  D.  Pdd«,  president, 
Ity  Good  Roads  Association,  W.  T.  (VDell,  president.  Liberty. 
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SoBtOT  CooBtr  Good  Boadi  Amoamtiem,  S.  A.  Harvin,  jwiiMiliBf.  Bnmtmr. 
UnioB  Coon^  Good  Boodi  AMontian.  J.  H.  SpawB,  pwidcat.  Uaifw. 
WmunnboTf  Coo^  Good  Boodi  Cemaamiam,  J.  A.  KaOy,  iwMidwt, 

KiDgstne. 
ToACooDtTGaod  Boodi  Amodmtiom,  R.  T.  FsbcO,  pwwdenl,  RockHaU. 

SaytklMMa 
Chiesyo,  Black  Hilb  aad  YeUowatane  N'ational  Park  Hi|^nnf  AMOctatioo, 

Deadwood.  S.  D.;  H.  W.  Trotb.  Mentaiy,  Deadwood,  S.  D. 
Sioox  FaUa-aalent-Iraqwiia  Hi^nrar  AmofiMtttm,  L.  T.  Sebaado',  preai- 

dant,  Salo^  O.  P.  Sdiindt,  aemtair-tRMOiw,  Sakm. 
Sontli  DakoU  Diviaioa  of  tbe  Moridiaa  BMd.  &  H.  Edmnnda.  aeerrtaiy. 

YanktoB. 
Sootli  Dakota  Good  Boadi  AMOdatioii,  J.  W.  Pannlay,  imaident,  Ipawieh; 

H.  F.  Brownall,  awratarr-treaaanr,  Siosx  FaOa. 
Sooth  Dakota  Seenie  Hi^waj  Awociatio%  Ban;  Woataj,   praadant, 

Ruid  Citj;  E.  K.  Hatfaer,  ■etavtarr,  Uictl^L 
Twin  City-AberdeeB-Yallowatoiie  Park  Trail,  J.  W.  Pamdcj,  praaidrat, 

Ipawieh;  O.  T.  Peteraon.  aecretajy-treaaurer,  Hettinger,  N.  D. 
Skmx  Falla-Saleai-Barofi  Boad  AawKtatioii,  W.   F.  Algnire,   preaidttit. 

EUia:  Raj  Bowden,  aeeratair,  EUia. 
Bcadia  Coonir  Good  Roada  Clab,  A.  I^mpe,  prcsdant,  Huron;  J.  MeD. 

Campbdl,  iMretafjr,  Hnroo. 
Hanaon  County;  Alexandria  Good  Boada  Club,  Jtdin  Uunam,  prendont, 

Alexandria;  Jotm  Dobaoa,  aecretary,  Alexandria. 
Hut«hinaon  Countr!  MeridianBo«dCliu>,  A.  A.  Wipf,  preaideot,  Fraasuo; 


aecretarv,  Ijud. 
Sioox  Falla  Good  Roada  I-evue.  J.  L.  Wbit«,  •eentar}'  Bioox  Falla. 
Roberta  County  Meridian  Road  Comndttae,  Henry  8.  Morria,  chairman, 

SiaaetOB. 

TVniwHM 

^ €H»,    J.    N 

Cyrua  Kehr.  secretary,  Knwn'ille. 
Menphis-Briatol  Hiichway  AaaoeUtion,  G.  C.  Gilbert,  pneidenV  Memphia. 
Weatem  Tenneaaee  Good  Roada  and  Drainage  Aaaociation,  J.  D.  Johnaoa, 

preaideat,  Hendenoa. 
Knosrille-ChattuiooBa  Highway  AaaoeUUtw,  8.  H.  Thompaoo,  pnaidMit. 

Athena. 
AndereoD  County  Good  Roada  Aaaociation,  W.  L.  Owen,  preaident,  ClLaton. 
Bradley  County  Good  Roada  Aaaociation,  J.  W.  Beartljmaidcnt,  CleTeland. 
Cocke  County  Good  Roada  Aaaociation,  chairman,  W.  D.  MeSwaen,  Naw- 

Fayette  County  Good  Roada  Aaaociation,  E.  A.  Maddox,  preaident,  Somer- 

yille. 
Qraineer  County  Good  Roada  Aaaociation,  Dr.  A.  E.  Foater,  preaidoot, 

Blaina. 
Knox  County  Road  and  Park  Aaaociation,  Cyrua  Kehr,  preaident,  807 

Emin're  BaildinK.  Kooxville. 
Loudon  County  Good  Roada  Aaaociation,  J.  W.  Norwood,  prcaidant,  Hartd. 
MeMinn  County  Good  Roada  Aaaociation,  R.  J.  Fiaher,  piendant,  Athena. 
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Mkdison  Comity  Good  Roftda  Aoaocimtion,  R.  A.  Hurt,  Mentuy,  Jack»oD. 
Monroe  Couotr  Good  Roada  Anoeiation,  Charlea  A.  Lowry,  piWdent, 

MAduoDviUe. 
Roaiw  County  Good  Roada  Aaaociation,  W.  C.  Shaw,  preoident,  Harriman. 


Tezaa  Good  Road«  Aasociation,  J.  W.  Warren,  preaident,  San  Antonio; 
Homer  D.  Wade,  aecretary,  Stamford. 

Texas  Indoatrial  Congreu,  Henry  Ezall,  president,  Dallas,  W.  C.  Barriok- 
nuu^  lecieuuj,  Dallu. 

Texu  Dirinon  oi  Meridian  Hi^way 

San  Antonio  to  Galveston  Dinaion. 

San  Antonio-Laredo  Division,  D.  E.  Colp,  preaident.  Fort  Worth;  W.  H. 
Beok,  Hcretarv,  Fort  Worth. 

San  Antonio-Laredo  Hidiway,  D.  E.  Colp,  president,  San  Antonio;  W. 
I'nckejr,  secretary,  Pearoall. 

San  Astonio-Ataacosa  and  Gulf  Highway  Aaaociation,  E.  M.  Martin,  presi- 
dent, Pleasanton;  W.  L.  Dunne,  secretvv,  Pleaaanton. 

San  Antonio-Port  O'Connor  Biihway,  J.  W.  Warren,  president,  San  An- 
tonio; W.  H.  Vemor,  secretary,  San  Antonio. 

San  Antonio-Bianco  and  Granite  Highway  AssociaUon,  Chas.  E.  Crist, 
president^  Blanco  CHty :  R.  E.  Johnson,  secretary.  Marble  Polls. 

Gulf  Coast  Good  Roada  Association,  J.  H.^Hawuy,  seeretary^cuuuger, 
.Galveston. 

East  Teiae  Good  Roads  Association,  G.  A.  Bodenheim,  president,  Loni- 
viewj  Dr.  A.  L.  Hathcock,  secretary,  Palestine. 

Alamo-Victoris-San  Jacinto  Highway,  Judge  J.  P.  Pool,  president,  Victoria; 
D.  E.  Colp,  secretary,  San  Antonio. 

Bell  County:  Good  Roads  Association,  B.  B.  Buekeridge,  secretary,  R. 
L.  Bennett,  manager,  Temple. 

Bee  Connty  Good  Roads  Association,  J.  B.  Daniels,  secretary,  Beeville. 

Bexar  County  Hi^way  Division  of  the  San  Antonio  Cliamber  of  Com- 
merce, A.  M.  Fischer,  preeideot,  San  Antonio;  D.  E.  Colp,  secretary, 
San  Antonio. 

Blanco  County  Good  Roads  Club,  Percy  T.  Brigharo,  president,  Blanco 
City;  Wily  Kreuger,  secretary,  Twin  Sisters. 

Brasos  County  GoooRoads  Club,  L.  M.  Hewitt,  secretary,  B^an. 

Burnett  County  Good  Roada  AssociatioD,  C.  A.  Read,  preudent.  Marble 
Falls;  M.  E.  Fabian,  secretary.  Marble  Fails. 
Lmeron  County  Good  Roads  Association,  S.  C.  Tui 
ville;  L,  A.  Whitney,  eecretarv,  Brownsville. 

Colorado  County :  Eagle  Lake  Gooa  Roads  Club,  Frits  Engethart,  president. 
Eagle  Lake. 

Crockett  Connty:  Otona  Good  Roads  Association,  Chas.  E.  Davidson, 
secretary,  Osona, 

Dallas  County  Good  Roads  Club,  J.  F.  Zang,  president,  Dallas. 

Falls  County  Good  Roads  Club  G.  H.  Carter,  president,  Marlin. 

Guadalupe  County  Good  Roads  Club,  J.  M.  Abbott,  preaident,  Seguin; 
C.  F.  Blomber,  eeeretary,  Seguin. 

Guadalu^  County  Good  Roads  Association,  Chas.  Blumberg,  president, 
Seguin;  T.  L.  Abbott,  aecretary,  Seiruin. 

Honldna  County  Good  Roads  Club,  F.  W.  Mack,  secretary,  Sulphur  Springs. 

Jwerson  County  Good  Roads  Club,  T.  W.  Larkin,  secretary,  Beaumont. 

Jim  Wells  County:  Business  Men's  Good  Roads  Club,  J.  H.  Brigp,  presi- 
dent, Alice;  Phil  Hobbe,  secretat^,  Aliee. 

Karnes  County  Good  Roads  Association,  Dr.  King,  president,  Kamee  City  i 
W.  H.  Howard,  eeoretary,  Kamea  City. 
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KwuUl  CoQBhr  Good  Roftda  Aaeoeuttion,  Dr.  J.  P.  Nooe,  prenikat,  Boerae; 

H.  H.  HeFarijkitd,  Mont«r7>  Boonto. 
Kmt  Coontv  Good  Rokda  CIvO),  Mr.  SehulU,  ooentair.  EarriUa. 

y  Good  Rokda  dub,  J.  H.  H.  Beny,  presdaBt,  Lamp— m; 


beviiM;  Mack  Kwobville,  aeoratuy,  Derine. 
Newton  Couaty  Good  Ro»ds  AsMwUtion,  I.  B.  Alford,  iweaident,  Burke- 

Tille:  L.  M.  Autm,  N«irtoa,  atentMrj. 
Orange  County  Good  Roada  Aowdation,  G«o.  W.  Bancroft,  preaident, 

Robertaon  County :  CalTert  Good  Roada  Aaaodatiwi,  E.  J.  McGirick,  BMr«- 

tary,  Calrert. 
Franklin  Good  Roada  Club,  F.  S.  Eatea,  Franklin. 
Wilaon  County  Good  Roada  Aaao«ation,  W.  H.  Iting,  preetdent,  Stoekdala, 

T.  C.  Ricnardaon,  sMretary,  Sutbarland  Springs- 
ATolc:  Practically  every  town  of  9000  inbabitanta  or  over  haa  an  activo 
commercial  club,  and  in  every  caae  tbeee  orsaaiiations  act  a*  good  roada 
eluba  and  make  the  road  propaganda  one  ol  their  chief  departmenta  ol 
work.  They  can  be  reached  by  addreaainc:  Secretary,  Commerical  Club, 
at  the  town  deaired. 


Greater  Vermont  Aaaoeiation,  Quy  W.  Bailey,  preaident,  Junotioa;  J.  P. 

Taylor,  Mcretary,  BnrUncton. 
Weat  lUver  Valley  AaaoeiaUon,  J.  H.  Ware,  iwettdent,  Townabend;  H.  C. 

Rice,  aeereta^  Brattleboro. 
Addiaon  County:  Eaat  Middlebu^  Improvement  Society,  Edward  M.  Day, 

preaideat,  EaatMiddlebury;  J.  A.  Doa^as,aecretary,  ElaatMiddlebury. 
Bennington  County  bni»ovement  Aaaoeiation,  Quy  B.  Johnaon,  preaident. 

Center;  H.  N.  Morse,  aeeretary,  Manchester. 
Arlington  Village  Improvement  Society,  Mn.  I.  E.  Bronaon,  aeeretary, 

Arlington. 
Bennington  County:  North  Bennin^on  Improvement  Aaaociatian,  Hra- 

Edward  D.  Weeling,  president,  North  Bennington;  Myron  H.  Jones, 

aeeretary.  North  Benntncton. 
Rutland  County:  Danby  and  Mt.  Tabor  Improvement  Society,  W.H.Grif- 
fith, preaident,  Danby;  Mra.  Mabel  Tabor,  aecretuy,  Daobv. 
Windaor  County:  Woodatock  Improvement  Society,  F,  T.  Kidder,  presi-  , 

dent,  Woodatock;  Mies  Bertba  S.  Knapp,  iiaeretary,  Woodatock. 

Virginia 

Virginia  Road  Builden'  Aaaoeiation,  C.  B.  Soott,  pretfdent,  Lynchburg; 

C.  T.  Scott,  aeeretary,  Wayneaboro. 
Richmond  Society  of  Engineera,  Arthur  Scrirenor,  {Hcaident,  Biehmond; 


Court  Houae. 
Campbell  County  Good  Roada  Aasociation,  Eugene  Oold,  preeidcoit,  Eving- 

ton;  W.  L.  Garbee,  I^wlor. 
Good  Roada  Aaaoeiation,  Ruatburg. 
Charlotte  County  Good  Roada  AaaoeiatioOi  B.  P.  EgglestOB,  president, 

Charlotte  Court  Booae. 
Cheit«rfield  Coun^  Good  Roada  Aaaoeiation,  Howard  Swineford,  president, 

Richmond. 
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Dinwiddle  County  Good  Rooda  ABsocUtion,  J.  B.  Perkintoo,  duurman, 

Dinwiddle. 
Feuquier  County  Good  Roede  Aaaociation,  P.  T.  Crosby,  president,  War- 

renton. 
H&llfax  County  Good  Roada  AMOclation,  W.  Holt  Edwards,  president, 

Houston. 
Lunenburg  County  Good  Roads  Association,  E.  P.  Wallace,  president, 

Meherrln. 
Nansemond  County  Good  Roads  Association,  R.  H.  Beamon,  president, 

Beamon. 

aylTania  < 

Cbatbam. 
Shenandoah  County  Good  Roads  Association,  M.  H.  Bowman,  president, 

Woodstook. 
Spotsytvania  County :  Fredericksburg  Good  Roads  Association,  E.  D.  Cole, 

president,  Frecferioksburg;  Thomas    H.  Harris,  secretary-treasurer, 

Frederioksburg- 
Wise  Cotm^  Good  Roads  Association,  John  W.  Chalkley,  president.  Big 

Stone  Gap. 


WashinEton  State  Good  Roads  Association,  John  A.  Rea,  secretary,  Tacoma. 
Chelan  County  Good  Roads  Association,  Harry  Shotwstl,prerident,Wenat- 

chee:  H.  A.  Saunders,  ttecretary,  Wenatcnee. 
Clarke  County;  Dole  Good  Roads  Association,  0.  H.  Muncton,  president. 

Dole;  A.  J.  McPherson,  secretary,  Dote- 
/  Good  Road*  Associatin,  W.  T.  O 
...       .  Richardson,  secretary,  Republic. 
Grant  County  Organisation,  William  Ragless,  president,  Quincy;  Leo  G. 

Titus,  secretary,  Ephrata. 
Island  County:  Good  Roads  Ataooiatioa  of  District  No.  5,  C.  S.  Halveraen, 

president,  R.  D.,  Clinton;  A.  K.  HansoOg  secretary,  R.  D.  I^ngley. 
Kita^  County:  Winslow  Gtood  Roads  Association,  Wmslow. 
Pearson  Good  Roads  Association,  W.  H.  Babcock,  president,  Pearson; 

G.  FrvhoUn,  secretACi  Pearson. 
BrownsTlIIe  Qood  Roads  Association,  Jerry  Behems,  president,  Browni- 

ville;  T.  U.  Townsend,  secretary,  BrowDBrille. 
Burley  Improvement  Club,  H.  W.  Stein,  secretary^  Burley. 
Kittitas  County:  Good  Roads  Association  of  Kittitas  County,  BorenSoren- 

Bon,  president,  EllensbuTE;  H.  M.  Hathaway,  secretary,  Ellensburg. 
KUcklUt  County:  Good  Roads  Association  of  Road  District  No.  i,  J.  S. 

Eddmgs,  president  Ceatflrrille;  J.  A.  Miller,  secretary  CenterriUe. 
Lincoln  County  Good  Roads  Association,  Albert  F.  Kramer,  president, 

Almira;  Ouy  G.  Harve]^,  secretary,  Davenport. 
Oroville  Good  Roads  Association,  Oroville. 


ason  County:  Matlock  Good  Roads  Aasoeiation,  J^re( 
Mat]ock;M.  J.  Dunkelberger,  secretary,  Matlock. 


Okanogan  County  Good  RomIs  Association,  George  Bailey,  secretary, 

RlTsraide. 
Pierce  County:  Longbranoh  Good  Roads  Association  &  ImprOTement  Club, 

S.  S.  Watkinson,  secretary,  Longbranch. 
Skamania  County:  Underwood  Good  Roads  Association,  W.   P.  Cash, 

seoretaty.  Underwood. 
Hood  Good  Roads  Association,  F.  W.  Dehart,  secretary.  Hood. 
Cook  Good  Roads  Association,  P.  B.  C.  Wills,  secretary,  Cook. 
Collins  Good  Roads  Association,  Ales.  McKeigban,  secretary,  C<rilina. 
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Home  Valley  Good  Roadt  AMoeution,  A.  B.  Hutabeeon,  Mcretair,  Home 

Valley. 
Butler  Good  Roads  AMoeiation,  P.  B..  Hunn,  aecretaiy,  Butler. 
Cape  Horn  Good  Roade  Aaaoeiation,  M.  B.  Steveiuoii,  McreUry,  C^w 

%iohoiiiiah  Cousty  Good  Roade  AMociatiou,  Dr.  W.  C.  Cox,  Evorett; 

W.  W.  BUine,  Mcicrtair,  Emett. 
Spokane  County  Good  Roade  ABSociation,  W.H.  Cowlea,  preeideiit,  Spokane: 

17.^_l_iir   H^..;iL^_i.    . A jia  1^ : DA-A- i>..:i  j! a 1 ^^ 


Frank  W.  Guilberi,  aeeretary  411  Empire  State  BuildinR,  Spokane. 
all*  Walla  County;  Good  Roads  Association,  W.  M.  Cook, 
College  Place;  John  Moyer,  secretary,  College  Place. 


Wett  Virginia 
Trans-AUe^eny  Good  Roads  Association,  George  W.  Stevend,  president, 

Richmond,  Va. ;  Albert  Sydney  Johnson,  secretary.  Union,  W.  Va. 
Southern  West  Virginia  Good  Roads  Association,  W.  1.  McClaren,  presi- 
dent, Welch,  W.  Va.;  E.  L.  Ellison,  aecretarf,  Beckley,  W.  Va. 
Central  West  Vi^inia  Good  Roads  Association,  George  Norris,  president, 

Weston,  W.  Va.i  John  H.  Long,  secretarv.  Heater,  W.  Va. 
Weat  Virginia  Good  Roads  AoaociatiDn,  W.  A.  MaeCorkle,  president, 

Charleston,  W.  Va.;  A.  D.  Williams,  secietaiT,  Morgantown,  W.  Va. 
CabellCountyGoodRoadsAssociation,  G.  A.  Northcott,  president,  Hunt- 

inpton,  ff.  Va. 
Doddridge  County  Good  Roads  Association,  G.  W.  Twyford,  president. 

West  Union,  W.  Vs.;  J.  M.  Martin,  seeretarr,  West  Union,  W.  Va. 
Fayette  County  Good  Roads  Association,  P.  M.  Snyder,  president.  Oak 

Hill,  W.  Va. ;  E.  J.  Payne,  secretwy.  Oak  HUl,  W.  Va. 
Greenbrier  Coimty  Good  Roads  Association,  Sam  Price,  president,  Lewis- 
bur^,  W.  Va. ;  John  S.  Crawford,  secretary,  Lewisbivg,  W.  Va. 
Hampshire  County  Good  Roads  Association,  G.  K.  Kump,  president, 

Romney,  W.  Va. 
Kanawha  County  Good  Roads  Association,  C.  C.  Dickinson,  president. 

Maiden,  W.  Va.;  C.  C.  Lewis,  Jr.,  secretary,  Charleston,  W.  Va. 
Lewis  County  Good  Roads  Association,  Stark  A.  White,  president,  R.F.D. 

6,  Weston,  W.  Va. 
Marshall  County  Good  Roads  Association,  A.  H.  Gray,  president,  CameroD, 

W.  Vs.;  E.  G.  Gorby,  secretary,  Moundaville,  W.  Va. 
Mason  County  Good  Roads  Association,  R.  P.  Bell,  president,  Point 

Pleasant,  W.  Vs.;  P.  T.  Burdette,  secretary,  Point  Pleasant,  W.  Va. 
Mercer  County  Good  Roads  Association,  Samuel  Uolroyd,  president, 

Athens,  W.  Va. ;  C.  T.  Boykin,  secretary,  Bluefield.  W.  Va. 
Mineral  County  Good  Roads  Aeeociation,  J.  C.  Watson,  president,  Keyser, 

W.  Va.;  F.  H.  Bi*b,  Keyser,  W.  Va. 
Mingo  County  Good  Roads  Association,  F.  D.  Pfenning,  secretary,  Wil- 

riamson,  W.  Va. 
Monroe  County  Good  Roads  Association,  J.  W.  Lynch,  president.  Union, 

W.  Va.;  Albert  Sydney  Johnson,  secretary,  Union,  W.  Va. 
Morgan  County  Good  Roads  Association,  W.  H.  Sununers,  president, 

Berkeley  Springs,  W.  Va. 
Ohio  and  Brooks  Countiee  Good  Roads  Association,  Harry  Sands  ppresi- 

dent.  Wheeling,  W.  Va.;  Roy  B.  Naylor,  secretary.  Wheeling  W.  Va. 
Pleasants  County  Good  Roads  Association,  W.  C.  Canon,  president,  St. 

Marys,  W.  Va. 
Pocahontas  County  Good  Roads  Association,  C.  B.  Sweeker,  praideiit, 

Dunmore,  W,  Va. 
Randolph  County  Good  Roads  Association,   W.  G.  Wilson,  president, 

Elkins,  W.  Va.;  James  W.  Wier,  secretary,  Elkius,  W.  Va. 
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I'.  Dut>,  presideat,  Middle- 

Wftyne  County  Good  Roftda  AiBocUtion,  O.  J.  Ryle,  president,  Wftjroe, 
W.  Va. 

Wetiel  County  Good  Roada  Aasoci&tion,  I-  E.  lAnts,  president,  Jackson- 
burg,  W.  Va.;  Smith  Blair,  Mcretary,  Jacksonburg,  W.  Va. 

Wood  Countjr  Good  Roads  Auoeiation,  Burdette  Woodyard,  president, 
Parkersburg,  W.  Va. ;  W.  J.  Alexander,  secretary,  Parkersburg,  W.  Va. 

WiscoTuin 

Lake  to  River  Association,  Guido  Hansen,  president-treasurer,  Milvaukee; 
Mi^colni  J.  Mackinnon,  secretary,  Milwaukee. 

Ooonomo woe-Milwaukee  Road  Association,  L.  J.  Petit,  Wisconsin  National 
Bank,  Milwaukee. 

Wisoonsin  Bighwa^  Commissioners'  Association,  H.  J.  Knelling,  president, 
Fereles  Building,  Milwaukee;  G.  B.  Mainwaring,  secretary-treasurer 
Gotham. 

Fox  River  Valley  Highway  Asaooiation,  John  Conway,  preaidebt,  Apple- 
ton,  Wis. 

Dane  County:  Madison  Auto  Good  Roads  Club,  John  Donald,  president, 
Madison,  Wis.;  M.  J.  O'Malle^,  treaaurer.Madison,  Wis. 

Lincoln  County  Gwid  Roads  Association,  J.  A.  Emerich,  president,  Merrill, 
Wis.:  W.  D.  Martin,  secretary,  Merrill,  Wis, 

TrempMleau  County  Good  Roads  Association,  F.  A.  Georn,  president, 
Whitehall;  G.  O.  Lindennan,  Tiee-president,  Osseo;  J.  A.  Markham, 
secretary.  Independence;  Dr.  G.  H.  Lawrence,  treasurer,  Galesville. 

Wj/oming 

Association  for  promotingJ'Blaek  Hills- Yellowstone  Park  Hi|hway"  N.  E. 
Franklin,  president.  Dead  wood,  S.  D.;  J.  D.  Gallup,  vtce-president, 
Buffalo. 

Northern  WyomingGood  Roads  Association,  Hayden  M.White,  president, 
Bufialo;  C.  A.  Harmon,  secretary,  Upton. 

Wyoming  Highway  Association,  Frank  Wood,  president,  Casper;  J.  D. 
Kilbom,    secretary.    Elk    Mountain. 

Albany  County  Good  Roads  Association,  Elmer  Lovejoy,  president,  Lara- 
mie; Robert  W.  Innes,  secretary,  Laramie. 

Carbon  County  Good  Roads  Association,  Raymond  Barber,  president,  Raw- 
lins; Homer  A.  Menice,  secretary,  Rawlins. 

Converse  County:  Good  Roads  Club  of  Douglas,  Jacob  Jenne,  president, 
Douglas;  Henry  J.  Bollin,  secretary,  DoucIm. 

Fremont  County  Good  Roads  Association.  0.  M.  Beck,  president.  Lander, 
Wyo.:  A.  H.  Maxwell,  secretary,  Lander,  Wyo. 

Laramie  County  Good  Roads  Association,  H.  P.  Hynds,  president,  Chey- 
enne; C.  A.  Lane,  secretary,  Cheyenne. 
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Amonn 

Arkftiuuw 

CftUfomia — 

Colorado 

Connecticut. . 

Delaw«n 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 


Maryland 

MaaeachuMtts 

Michigan 

Minnesota 

MisBiaeippi 

MiBBoun 

Mont&na 

Nebraska 

Nevada 

New  Hampshire. . 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 
North  Dakota... 

Ohio 

Oklahoma 


South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont ,. , 

Virginia 

Washin^n 

West  Virginia 

Wiscoitsin 

Wyoming  -^ . . .  - 

*  For  the  year  1913. 


6,987 
86,445 
48,060 


17,954 
83,986 
18,408 
94,141 
63,370 

104,027 
98,302 
68,000 
24,962 
25,528 
17,025 
17,273 
63,906 
79,323 
44,072 

107,923 
23,319 
80,338 
12,751 
15,116 
14,843 
16,920 
80,112 
48,285 
61,593 
83,681 
71,325 
35,896 


14,406 
43,399 
39,051 
32,109 
61,090 
10,569 
t  For  the  year  1914. 


5,491 

354 

1,085 


9,000 
26,831 
2,605 


6,206 
1,800 
6,507 


4,941 
3,476 
1,346 
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MANUFACTURERS 

Murafactoran  at  Rout  Hftchlnarr  and  Equipment 


Acme  Equipment  and  Enpneeriog  Company,  ].  Webb  Sftffold,  eaoretuy, 

Cleveland,  Ohio. 
Acn)6  Road  Machinery  Company,  W.  A.  Cook,  president  and  general  mana- 

~    :Jame«W.  Janet,  tittMurer:  David  B.  Cook,  aecreUry,  Frankfort, 


rv" 


Acme  Wagon  Company  (dump  wagon),  EmigBvillej  Peonsyl 

T    T^    *j J  ,-1 , — J„    grader  ar-" —^ 

Indiana. 


Adams  and  Cdnipany  (roader,  grader  and  tractor),  W.  R.  Adama, 
'  '     '  '     '  ''  I,  Indian 


upply  C"     .      ,    . 

Alatyne,  president;  A.  Y.  Van  Xlstyne,  viee-preaideot;  William  D. 

Baker,  Mcretary;  Charles  H.  Hay,  treasurer. 
A]li»<7halmers  Company    (gyratory  crusher),   Otto  H.   Falk,   receiver; 

H.  Schifflin,  manager,  crushing  and  cement  machinery  department, 

Milwaukee,  Wisconsin  (advertisement  page  155>. 
Aiaerlean  Cement  Machine  Company,  lao.  The  (mixer),  10  Johnson  Street, 

Keokuk,  Iowa. 
American  Harrow  Company,  Detroit,  Hiehigan. 
American  Process  Company  (rock  and  sand  dryers),  68  Williams  Street, 

New  York  City. 
American  Steel  Scraper  Company,  W.  F.  Kilborn,  general  manager,  Sidney, 

Ohio. 
Ames  Plow  Company,  Oliver  Ames,  president;  Frederick  B.  Hill,  Boston, 

MaasaohusettB. 
Archer  Iron  Works  (concrete  mixer),  2100  34th  Place,  Chicago,  Illinois. 
Armstrong  Manufacturing  Company,  Waterloo,  Iowa. 
Atlas  Engineering  Company  (mixer),  790  Tlurtieth  Street,  Milwaukee, 

Wiscooain. 

Robinson,  treas- 

Austin-Westem  Road  Machinery  Company,  W.  T.  Beatty,  president  and 
general  manager;  W.  I.  Babb,  vice-president  and  secretary;  H.  8. 
Maday,  treasurer;  S.  F.  Beatty.  awistant  manager,  Karpen  Building, 
Chicago,  Illinoii  (advertisement  page  160). 

Badger  Coaerete  Mixer  and  Machinery  Company,  Watkina  Building,  Mil- 
waukee, Wisconsin. 

The  Bain  Wagon  Company,  W.  W.  Strong,  Kenosba,  Wisconsin. 

A.  D.  Baker  Company,  A.  D.  Baker,  viccpresident,  Swanton,  Ohio. 

The  Baker  Manufacturing  Company  (road  gradera),  M.  W.  Baker,  presi- 
dent. 337  W.  Madison  Street,  Chicago,  Illinois. 

Ballou  Manufacturing  Cmnpany  (concrete  mixer),  121  High  Street,  Beld- 
ing,  Michigan. 

Bethlehem  Steel  Company,  Charles  M.  Schwab,  president.  South  Bethle- 
hem, Pennsylvania. 

Bituminised  Rood  Implement  Company;.  Maiden,  MaataehusetU. 

Biystono  Machinery  Company,  Cambridge  Springs.  Pennsylvania. 
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Bolto  HunifBeturing  CompMiy,  The  (minr),  Kwrney,  Nabmlu. 

The  Browning  St«am  Shovel  CompKnj,  main  office  and  worlu,  Mansfield, 
Ohio. 

BucyruB  CompAny  (steam  ehovels),  W.  W.  Colem&D.  preeideot ;  E.  K.  Sur< 
kart,  vice-preaident:  O.  A.  Moriaon,  Kcretmry;  D.  P.  Ells,  treuurer, 
South  Milwaukee,  WiBoomin. 

Buffalo  Pitts  Company  (road  roller),  F.  G.  Batchellor,  sales  manager, 
Buffalo,  New  York. 

Buffalo  Stean)  Roller  Company,  J.  F.  Richardson,  aalea  nunager,  Buffalo, 
New  York  (advertisement  page  IM)- 

Bull  Dog  Dump  Wagon  Company  The,  20S-0e  Boston  Building,  Kansas  City, 
Miasouri. 

The  Bureh  Plow  Works  Company,  J.  L,  Morrow,  secretary,  Crestline, 
Ohio. 

Butterworth  and  Lowe  (concrete  mixer),  17  Huron  Street,  Grand  Rapids, 
MiehiKan. 

The  Call- Watt  Company  (road  graders)  Richmond,  Virginia. 

Canton  Culvert  Company,  Julius  H.  Sehlafly,  preaidentj  Perry  Van  Home, 
secretary,  treasurer  and  general  manager;  Chas.  Haines,  vice-president 
and  auperintendent,  Canton,  Ohio. 

Case  Plow  Works,  J.  I.  (road  plows  and  tractors^,  Racine,  Wisconsin. 

J.  I.  Case  Threshing  Machine  Company,  Frank  K.  Bull,  president  :F.  Lee 
Norton,  vice-president!  Warren  J.  Davis,  treasurer;  Richards  T.  Rob- 
inson, secretary;  W.  W.  Ramsey,  general  sales  manager,  Racine, 
Racine  County,  Wisconsin. 

Cement  Tile  Machinery  Company,  The  (concrete  mixer),  W.  H.  Stewart, 
Secretary,  Wrterioo,  Iowa. 

C.  H.  &  E.  Manufacturiu;  Company,  Inc.  (gasoline  engines  and  coa- 
traetors'  pumps),  F.  F.  Hase,  secretary  and  treasurer,  Milwaukee. 
Wisconsin. 

Chain  Belt  Company  (concrete  mixers),  C.  W.  Levalley,  president;  Wm.  C. 
Sargent,  vice-president  and  secretary;  Wm.  C.  Frye,  treasurer,  Milwau- 
kee, Wisconsin. 

Chamberlain  Road  Machine  Company  (graders,  tractors  and  drags),  Hutch- 
inson, Minnesota. 

Chicago  Pneumatic  Tool  Company,  George  A.  Rees,  general  manager, 
Fisher  Building.  Chicago,  Illinois. 

Cleveland  Pneumatic  Tool  Company,  The,  Cleveland.  Ohio. 

Climax  Road  Machine  Company,  J.  R.  Manning,  preeinent;  S.  Jones  FhilLpe, 
vice-president;  T.  R.  Clark.eecretary-trea8urer,Maratbon,  New  York. 

Columbia  Wagon  Company,  W.  T.  Qarrison,  president;  H.  F.  Yergey, 
treasurer  and  manager;  Edward  B.  Smith,  secretary,  Columbia,  Penn- 
sylvania. 

Concrete  Form  and  Engine  Company,  G03  Wayne  County  Bank  Building, 
Detroit,  Michigan. 

Cropp  Concrete  &iachiner]r  Company  (concrete  miser),  118  N.  Ia  Salle 
Street.  Chicago,  Illinois. 

Daueh  Manufactunng  Company  (tractors),  J.  J.  Daucfa,  president,  San- 
dusky, Ohio. 

Deere  and  Company  (road  plow),  Moline,  Illinois. 

Denning  Motor  Implement  Company,  The  (tractor),  J.  M.  Uenning, 
president.  Cedar  Rapids,  Iowa. 

Diac  Grader  and  Plow  Company,  Allen  L.  Powlinson,  president,  Minneapo- 
lis, MinneHOta. 

Eagle  Wagon  Works,  Frank  E.  Swift,  president ;  Thomas  M.  Oaboroe,  vice- 
president;  Courtney  C.  Avery.  Becrotary;  Clarence  F,  Baldwin,  treM- 
urer.  Auburn,  New  York. 
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Tha  Eut  IroD  ud  Machine  Company  (portable  asphalt  pavins  plant), 
Lima.  Ohio. 

EUite  Manufacturing  Company  (concrete  mixer),  E.  L.  Kilhefner,  A*h- 
land,  Ohio. 

EmerBOD-Brantingh&m  Company,  suecesaora  to  The  Geiser  Manufacturing 
Company  (road   roUere),  Waynesboro,  Pennaylvania, 

Enteiprise  Manufacturiiig  Company  (road  roller),  Columbiana,  Ohio. 

The  Ea'ie  Machine  Company,  P.  W.  Dietlej;,  manager,  Erie,  Penneylvania. 

E.  D.  Etnyre  and  Company,  Oregon.  Illinois. 

Eureka  Machine  Company,  Ino.,  Laneinp,  Michigan. 

Everett  Manufacturing  Company  (dumping  boxes),  4S  Lake  Street,  Newark, 
New  Jerwy. 

Fairbanks,  Morse  and  Company  (tractors),  Wabash  Avenue  and  Eldredca 
Place,  Chicago,  Illinois. 

Fairbanks  Steam  Shovel  Company,  Marion,  Ohio. 

A.  B.  Farquhar  Company,  Ltd.  (engines),  York,  Pennsylvania. 

Pinley,  Sam  K.  (oil  distributor),  Candler  Building,  Atlanta,  Georma. 

Flinchbau^  Manufacturing  Company  (road  roller),  Greencaatle,  Penn- 
sylvania. 

Foote  Manufacturing  Company  (conoret«  mirer),  Nunda,  New  York. 

Francia  Machinery  Company,  4  Market  Street,  St.  Louis,  Miaeouri. 

Priok  Company,  Inc.  (engines),  A.  O.  Frick.  president;  Esra  Frick,  vice- 

S resident  and  general  manager;  W.  H.  Manns,  secretary;  D.  Norria 
enediot,  treasurer. 
"Friend"  Manufacturing  Company,  Caaport,  New  York. 
Cation  Iron  Works  (Company,  David  G.  Boyd,  president;  0.  L.  Stiefel, 
~'~e-preeident;  B.  T.Moyer,  secretary;  F.  W.  Faber,  treasurer,  Galion, 


Gardner  Crusher  Company,  Ed.  E.  Oauche,  treasurer,  566  W.  34th  Street, 

New  York,  New  York. 
Gimau  Manufacturing  Company,  121  South  River  Street,  Eau  Claire,  Wia- 

Qlen  Wagon  and  Car  Corporation,  Cortland,  New  York. 

Qlen  Wagon  Works,  Harry  Glen,  manager,  Seneca  Falls,  New  York. 

Glide  Road  Machine  Company,  Clyde  Waterman,  president,  Minneapolis, 

Minnesota. 
Globe  Maohinery  and  Supply  Company  (road  draga),  Des  Moines,  Iowa. 
Good  Roads  Machinery  Company,  Kennett  Square,  Pennsylvania  (adver- 
tisement page  172). 
Graves-Spears  Road  Maohinery  Company,  D.  E.  Graves,  vice-president, 

Oakland,  California. 
Griffith  Iron  Works  Company,  George  Griffith,  Jr.,  president,  St.  IiOuia, 

Miaaouri. 
The  Guelich  Paving  Company  (street  [>aving  machine).  Otto  E.  Guelich, 

president,  1412  Great  Northern  Building,  Chicago,  Illinois. 
Gunn'a  Road  Builder  (grader),  D.  B.  Gunn,  Red  Oak,  Iowa. 
Huae  Manufacturing  Company,  George  (ualoader),  New  York  City. 
Hall-Holmes  Manufacturing  Company  (gasoline  engine),  230  Oak  Street, 

Jackson,  Miohigan. 
The  Banna  Manufacturing  Company  (engineering  instruments),  Troy, 

New  York. 
The  Hart-Parr  Company  (tractor),  C.  W.  Hart,  president,  Charles  City, 

Haywood  Wagon  Company,  John  W.  Haywood,  general  manager,  Newark. 

New  York. 
Uelder  Manufauturing  Company,  Carroll,  Iowa. 
Hetheiisgton  and  Bemer  (asphalt  paving  plants),  Indianapolis,  Indiana. 
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Tlie  Uobba  Coacreta  MubinMr  CompiA7,  N.  F.  Hobbs,  i 

Detroit,  Midugan. 
Holt  MumTuiturini  Company  (oat«rpiUv  engine),  Peoria,  lUlnoia  (advsr- 

tieement  page  178). 


Huber  Maaiifaetunitg  CMapany  (road  roller},  S.  E.  Barlow,  preaident  and 
oeral  manager;  F.  A.  Huber,  TioA-prce"     ■    "  "  - 
■r;  E.  Dnrfee,  aecretary,  Marion,  Ohi< 


general  manager;  F.  A.  Huber,  TioA-prceidMit;  E.  C.  L.  Bartow,  treaa- 


Humboldt  Manufaoturii^  Company  (teating  ^vantui),  2014  Netvaaka 
Avenue,  Cbicaoo,  IlUnoia. 

Chaa.  ETaaa  and  Company  (road  machinery),  B.  Chas.  Hvan,  Wm.  B. 
Lorenao,  60»-ll  East  18th  Street,  New  York  City. 

IdaalConereteMachinery  Company,  M.  Wetaatein,  president  and  treBSurer; 
Q.  B.  Pulfer^ce-preaident  and  general  manager;  Q.  B.  Hopldna,  aecre- 
tary. South  Bend,  Indiana. 

Imperial  Machinery  Cwnpany,  Inc.  (tractor),  ISli  Central  Arenue,  Hiane- 
apolia,  Minneeota. 

IndiuA  Road  Machine  Company,  Jno.  M.  lAndenberger,  preaidBnt  and 
treaaurer;  Cbaa.  Stoekman,  Jr.,  aeervtary.  Fart  Wayne,  Indiana. 


George  R.  Elder,  Tioe-preaident;  J.  S.  Fhipne,  rice-preeident;  >'. 
Brainard,  aeeretary,  11  Broadway,  New  York  City. 
International  Harreeter  Cwnpany  of  Amerioa  (tractors),  Harreeter  Build- 

andnck,  treaaurer,  23  Church 


president;  Ira  Atkinson,  treasurer,  Buflalo,  New  York. 

Columt 

iterloo,  1 

.  Greiner,  president. 


M^  Manufacturing  Company,  East  First  Ayenne.  Columbus,  Ohio. 

The  Kelly  Manufacturing  Cranpany  (road  draga),  Waterloo,  Iowa. 

Kelly-Springfield  Road  Roller  Company,  Chas.  M.  "--- 

Sprtngfield,  Ohio. 

The  KentMachine  Company,  H.  L.  Garriaon,  president;  W.  S.  Kent,  yice- 
president;  F.  H.  Merrelt,  sacretary-treasurer,  Kent,  Ohio. 

Kent  Mill  Company  (rook  crusher),  10  Ri^yelyea  Street,  Brooklyn,  New 
York. 

Kentuekj  Wagon  MMiufacturii^  Company  (dump  wagona),  Louisville, 
Kentucky, 

The  Kilboume  and  Jacobs  Manufacturing  Company  (scrapers  and  wheel- 
barrows), Columbus,  Ohio. 

The  Kiodliog  Machinery  Compuy  (street  sweeper),  H.  Bucbenberger, 
geikeral  manager,  Milwaukee,  Wisconun. 

Kinnard-Hainea  Company  (gas^ine  tractor),  O.  B.  Kinnard,  887  44th  Ave- 
nue, Minne^Nilis,  Minnesota. 

Kinney  Manufacturing  Company  (auto  beater  and  distributor),  J-  Royal 
Kinney,  president,  100  Boylston  Btreet,  Boston,  MMSaehusetta  (see 


bigan. 

Koehring  Machine  Company,  Wm.  J.  Koehring,  president:  Richard  Keil, 
vice-president;  P.  Koehring,  eeeretar^-treaaurer,  016-17  Germania 
Builoine,  Milwaukee,  Wisconsin  (advertisement  page  182}. 

Ktdesch  and  Company,  Inc.  (surveyors'  instruments),  Emilie  Koleseh, 

g resident;  Percy  A.  Koleech,  treasurer,  138  Fulton  Street,  New  York 
ity. 
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Luksing  Gompuiy,  formerlj  Lanaing  Wheelbarrow  Company  (ooncrete 

miiera,  etc.),  E.  W.  Sparrow,  preeident;  F.  Thoman,  vice-preeident; 

A.  C.  Stebbina,  secretary  and  general  manager;  H.  E.  Moore,  treasurer 

Laneins,  Michigan. 
Lawrence  Pump  and  Engine  Company,  Lawrence,  Maasacbufletta. 
Linder  Grader  Company,  Paul  C,  Linder,  Matthewi,  Indiana. 
Link-Belt  Company,  Inc.  (hoisting  cranes),  James  M.  Dod^,  chairman; 

Charlee  Piei,  president  and  treasurer;  Glenn  G.  Howe,  yice-president, 

Chicago,  Illinois. 
The  Matcniew  Street  Cleaner  Company,  Troy,  New  YorJE. 
E.  J.  McHarg  and  Company  (concrete  mizere),  E.  J.  McHarg,  L.  R.  MeHarg, 

3  CrandMl  Street,  Binghamton,  New  York. 
McKieman-Terry  Drill  Company  (rock  drill),  117  Broadway,  New  York, 

New  York. 
McNutt  Lewis  (clay,  sewer,  block  and  pipe),  14  South  Walnut  Street,  Braiil, 

Indiana. 
Lourie  Manufacturii^  Company,  Springfield,  Illinoia. 
Marion-Oegood  Company  (traction  Bhovels),  61  State  Strvet,  Albany,  New 

Yorit. 
Marion  Steam  Shovel  Company,  Geo.  W,  King,  president  and  general 

manager;  Frank  A.  Huber,  vice-president  and  treasurer ;  R.  H.  Reiden- 

baugh,  secretary,  Marion,  Ohio. 
Marsh-C^pron  Manufacturing  Company  (concrete  mixers),  H.  M.  Capron, 

seeretai?,  Old  Colony  Building,  Chicago,  Illinois. 
Mayer  Brothere  Company^  Mankato,  Minnesota. 
Tbe  Mercury  Maoufaetnnng  Company,  Chioago,  Xllinoia. 
Milbum  Wagon  Comoiiny,  H.  W.  Suydam,  president,  Toledo,  Ohio. 
Milwaukee  Concrete  Mixer  and  Machinery  Company,  A.  G.  Bodden,  aeere- 

tary-treasurer,  Milwaukee,  Wisconsin. 
Minneapolis  Steel  and  Machinery  Company  (road  tractor),  Minneapolis, 

Minnesota. 
Monarch  Road  Roller  Company,  Nat  Tyler,  Jr.,  president,  Qroton,  New 

York. 
N.  S.  Monroe  and  Bona  Afonroe  road  machine),  Arthur,  Illinois. 
Morse  Twist  Drill  and  Machine  Company.  New  Bedford.  Massachusetts. 
Thomas  Moulding  Company,  T.  C.  Monldiikg,  Chicago,  Illinois. 
Municipal    Engineering  and   Contracting   Company    (concrete  miien), 

F.  C.  Austin,  preeident,  607-11  Railway  Exchange  Building,  Chicago, 

Illinois, 
Munnsvi  lie  Plow  Company,  J.  E.  Sperry.preaident.Munnsville,  New  York. 
New  Holland  Machine  Company,  P.  S.  Heaa,  secretary.  New  Holland, 

Pennsylvania, 
The  "New-Way"  Motor  Company,  E.  W.  Goodnow,  secretary,  Lansing, 

Michigan. 
Nims  Concrete  Machinery  (concrete  mixer),  Philadelphia,  New  York. 
Northwestern  Steel  and  Iron  Works  (mixer).    Thomas  W.  Rssholt,  vioe- 

president,  Eau  Claire,  Wisconsin. 
Novo  Enpne  Company,  C.  E.  Bement,  secretary  and  manager,  Lansing, 

Michigan. 
Ohio  Ceramic  Engineerlncc  Company  (concrete  mixers),  Cleveland,  Ohio. 
The  Ohio  Manufacturing  Company,  A.  B-WbitneyjiTeeident  and  treasurer; 

W.  E.  Robinaon,  vioe-preaident;  Chaa.  C.  Kouna,  secretary,  Uppei 

Sandusky.  Ohio. 
The  Ohio  Road  Machinery  Company,  W.  A.  Heusner,  president;  D.  E. 

Graves,  vice-president;  C.  H.  Dudley,  secretary-treasurer,  Oberlin, 

Ohio. 
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Ohio  Tr»otor-Roller  Sales  Commuiy  (tractor),  W.  W.  WillismH.  president. 

B07-11  Brunmn  Building,  Columbiu,  Ohio  (see  adTertiscunent  page 

187). 
Oliver  Chilled  Plow  Worka,  South  Bend,  Indiana. 
The  Wm.  J.  Oliver  Manufaoturing  Compaay  (dump  and  spreader  cars) 

Knoxrille,  Tenoeeaee. 
Tba  Origiiial  Oaa  Engine  Ccmpany,  R.  E.  Olda,  preaidentj  C.  S.  Smith, 

•alet  mananr,  Luinug,  Michigan. 
Oahkoeh  Man uwturing  Company  (concrete  mixer),  Oshkoab,  Wisconsin . 
Otto  Qas  Engine  Works,  3411  Walnut  Street,  Philadelphia,  Pennsylvania. 
Orerturf  Mold  and  Mixer  Company  (mixen  and  culrert  molds),  Dumont, 

Owenaboro  Ditcher  and  Grader  Company,  W.  R.  Williams,  sales-manager, 

Owensboro,  Kentucky. 
Pennsylvania  Crusher  Company,  Stephen  Girsrd  Building,  Philadelphia, 

Pennsylvania. 
Peoria  Metal  Culvert  Company  (road  finisher)  East  Peoria,  lUincie. 
Petrolithio  Company,  The,  Loa  Angeles,  California. 
Pioneer  TVactor  Manufacturioe  Company,  Winona,  MinneBots. 
Port  Huron  Engine  tmd  Thresher  Company,  C.  F.  Harrington,  president; 

H.  L.  Stevens,  vice-president;  A.  E.  West,  general  manager^  D.  C. 

Kinob,  secretary;  J.  T.  Sullivan,  treasurer.  Port  Huron,  Michigan. 
Power  Mining  Machinery  Company.  115  Broadway,  New  York,  New  York. 
Quenner  Company,  The  (stone  crusher),  Mitts  Quenner,  presideot,  90S 

South  Olive  Street,  Los  Angeles,  California. 
Quincy  Engine  Company,  I.  C.  Walk,  general  manager,  Quincy,  Pennsyl- 

Raber  and  Lang  Manufactnring  Company  (mixers),  202  Mill  Street,  Ken- 
dall ville,  Indiana. 
Ilansome  Concrete  Machinery  Company,  A.  W.  Ransome,  Dunelten,  New 

Rapid  Miser  Company,  84  Porter  Block,  Grand  Rapids,  Michigan. 

Revdnte  Machine  Company  (blue  printing  machine),  J.  V.  McAdam, 
Dresident:  C.  J.  Evwett,  treasurer;  R.  B.  Ehiow,  sales  manager,  417 
East  93d  Street,  New  York  City. 

Roughen,  P.  (adjustable  street  gaiwe),  213  Amory  Stnet,  Fond  Du  Lae, 
Wisconsin. 

RugBlea-Coles  Engineering Conijiany,  Wm.  B.  Rugi^efl,  president;  Robt.  Q. 
McGann.  vice-president;  Lindsay  R.  Christie,  secretary-treasurer, 
60  Church  Street,  New  York  City. 

Rumely  Produeta  Company  (traotore),  Clarence  S.  Funk,  president,  Michi- 
gan Boulevard  Building,  Chicago,  Illinois. 

Rural  Road  Machinery  Company,  The  (road  grader),  Albert  Akers,  presi- 
dent, Quincy,  Itlinois- 

The  RuBsell  Company,  J.  W.  McCiymonds,  president;  C.  M.  Russell,  vice- 

Kesident;  E.  C.  Mcrwin,  second  vice-president  and  secretary;  Geo.  H. 
cCall,  treasurer,  Masai  11  on,  Ohio. 
Russell  Grader  Manufacturing  Company,  E.  £.  EUerston,  president  and 

manager;  C.  0.   Wold,  secretary-treasurer,  Minneapolis,  Minnesota 

(advertisement  page  191). 
Sanitary  Street  Flushmg  Machine  Company,  W.  R.  Anders,  secretary, 

St.  Louis,  Misaouri. 
The  Schaefer  Manufacturing  Company  (concrete  mixen),  Park  and  Main 

Streets,  Berlin,  Wisconsin. 
Shunk  Plow  Company,  Bucyrus,  Ohio. 
Sidney  Steel  Scraper  Company,  The,  William  A.  Perry,  president,  Sidney, 

Ohio. 
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Skow  Muiuf Mturiog  Camp wjr  (rattd  mKchineiy),  Newton,  low*. 

A.  F.  Smith  Company,  P.  A.  &ntth,  New  Brighton,  PennaylTania. 

T.  L.  Smith  Company  (concrete  mirer),  T.  L.  Smith,  preeident;  C.  F.  Smith, 
ricA-president;  W.  J.  Buckley,  aeoretftry-treiuurer,  1304  Majeatio  Build- 
ing, Milwaukee,  Wiaconiin. 

Smith  and  Sons  Manufactming  Company,  William  J.  Smith,  prasidvnt; 
Kansaa  City,  MissourL 

Southern  Branch  Petrolithio  ComMny,  New  Orleans,  Louisiana. 

Spray  Noiile  Company,  George  S.  Crittenden,  general  manager,  205  Deron- 
■tijre  Street,  Boston,  Masaachusette. 

R.  H.  Stalev  (tamping  machines).  Box  229,  Springfield,  lUinota. 

Standard  Manufaotunng  Company,  Pliny  E.  fiasaett,  proprietor,  Woroea- 
ter,  MaesachuaettB. 

Standi  Scale  and  Supply  Company  (concrete  mixer),  John  C.  Reed,  preai- 
dent,  243  Water  Street.  PitUburgh,  Pennsylvania. 

Sternberg  Motor  Truck  Company  (road  truck),  Victor  L,  Brown,  vioe- 

£  resident,  Milwaukee,  Wisconsin  (see  advertisement  page  195). 
land  Road  Machinery  Company,  A.  G.  Dunlop,  president  and  treas- 
urer, Minneapolis,  Minnesota. 

Studebaker  Corporation  (road  machinery),  J.  M.  Studebaker,  president; 
Clement  Studebaker,  Jr.,  general  manager;  Geo.  M.  Studebaker, treas- 
urer; A.  R.  Erksine,  secretary,  South  Bend,  Indiana. 

Sturtevant  Mill  Company  (generators),  Thos.  L.  Sturtevant,  preeident; 
Clayton  and  Park  Streets,  Boston,  Massachusetts. 

Sullivan  Machinery  Company  (rock  drills).  F.  K.  Copetand,  president; 
J.  Duncan  Upbam,  treasurer;  Albert  Ball,  mechanical  engmeer;  Thoe. 
W.  Fry  secretary,  IfiO  Michigan  Avenu^Chioago,  111. 

SyraeuseChilledPlawCompaoy,  Carlton  A.  Chase,  president  and  treasurer; 
Wm.  W.  Ward,  vice-president  and  secretary,  Syracuse,  New  York. 

Tarrant  ManufaeturinR  Company  (road  oiling  appUaocee),  W.  P.  Tarrant, 

{tresident;  W.  R.  Wilson,  treasurer.  Saratosa Springs.  New  York, 
or  Road  Inventions  and  Manufacturing  C(»upaiiy,  Denver,  Colorado. 
The  Tbew  Automatic  Shovel  Company,  F.  A.  Smith,  president;  R.  Thew, 

vice-president  and  general  manager;  E.  M.  Pierce,  treasurer,  LorMB, 

Ohio. 
The  Tiffin  Wagou  Company,  W.  S.  Shelly,  manager,  Tiffin.  Ohio. 
Tinius  Olsen  TestingMac&ine  Company,  Philadelphia,  Pennsylvania  (ad- 
vertising page  207). 
Traytor  Engineering  and  Manufacturing  Company  (gyratory  crushers), 

30  Church  Street,  New  York  City, 
'autwein  Dryer  and  Engineering  Compi 

Chicago,  Illinois. 
ITie  Troy  Wagon  Works  Company,  Troy,  Ohio. 
Twentieth  Century  Miser  C<Hn'panv,  Norwood,  Ohio. 
Universal  Crusher  Company,  303  North  3d  Street,  Cedar  Rapids,  Iowa. 
Union  Iron  Works,  Lackawanna  Siding,  Hoboken.  New  Jersey. 
Universal  Road  Machinery  Company,  R.  E.  Leighton,  general  manago', 

Kingston,  New  York  (advertisement  page  200). 
V.  S.  Standard  Manufacturing  Company  (concrete  mixer).  C.  H.  Snyder, 

_  secretary,  Ashland,  Ohio. 
Utica  Pipe  and  Foundry  Company,  Utioa,  New  York. 
Van  Dusen-Roys  Company  (eonorete  mixer),  Frank  Van  Dusen,  president, 

Columbus,  Ohio. 
Van  Nouhuys  Machine  Works  (pumps),  41  Liberty  Street,  Albany,  New 

York. 
Vtrijnia  Bridge  and  Iron  Company,  C.  Edwin  Mlehsel,  president;  T.  T. 

JPishbuma,  vioe -president  and  treasurer;  Jno.  R.  Parker,  secretary, 

Roanoke,  Vii^ia. 
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WklUe  Tnetor  Conmaoj',  H.  M.  Wnllia,  Jr.,  ewraUiy,  Clanluid,  Ohio. 
Wftt«rloo  Canent  kuohinery  Corporation  (misen,  nouta  mnd  eontracton 
equipment)  Waterloo,  Iow&  (ftdvertiBement  page  203). 


Wateon  Wagon  Company,  A.  A.  Keesler,  pre«ident;  C.  M.  Grouse,  Tiee- 
preaideot;  LeviS.  Chapman,  Mcretsrr-treastirer,  Canaatota,  New  York. 

Western  Wlteeled  Seraper  Company,  W.  I.  Babb,  president;  W.  D.  Foutke, 
treasurer:  Frank  C.  Worthingtoa,  secretary,  Aurora,  Illinois. 

Wheeling  Hold  and  Foundry  Company  ^rock  crusher),  Lsroy  A.  KUng, 
sales  manager.  Wheeling,  Weat  Virginia. 

White  Company,  The  (road  truck),  Windsor  T.  White,  preeident,  Cleve- 
land, Ohio  (see  advertisementjMCe  204). 

Whitman  A^cultural  Company,  H.  L.  Whitman,  6080  South  Broadway, 
St.  Louis,  Miieouri. 

Wiard  Plow  Company,  Arthur  0.  Hough,  president,  Batavia,  New  York. 

Wichita  Concrete  Maohinery  Company,  233  N.  Sante  Fe  Avenue,  Wichita, 
Kansaa. 

Wood  Drill  Works,  Paterson,  New  Jersey. 

The  F.  8.  Zieg  Manufacturing  Company  (culverts),  Fraderioktowa,  Ohio 
(advertisement  page  207). 

Hftnufacturan  of  Road  Material  and  Entlneciinft  Eqalpment 

Ainaworth  and  Sons,  Wm.  (engineering  inatrumente),  Denver,  Colorado. 
Alcott,  Edward  (while  oak  key  and  wood  block),  Msnaaaas,  Virginia. 
Alden  Speare'>  Sons  Company  (road  oils),  Boston,  Masaaehusette. 
American  Bridge  CompaDv  of  New  York,  George  L.  Denio,  chief  cleric, 

Hudson  TerminsI,  30  Church  Street,  New  York  City. 
American  Casting  Company  (culverta),  D.  B.  Dimick,  preeident,  Binning* 

ham,  Alabama. 
American  Caat  Iron  Pipe  Compuiy,  Binningbam,  Alabama  (advertisement 

page  166). 
Amerioaa  Drafting  Funutun  Cwnpany,  F.    W.  Barkley,   vice-president, 

Rochester,  New  York. 
American  Granite  Company,  Otto  Rathmao,  president,  Milwaukee,  Wia- 

American  Paving  and  Maaufaoturina  Oompany,  Indianapolis,  Indiana. 
American  Soiling  Mill  Company  (ciuvert  iron),  Middletown,  Ohio  (adver- 
tisement page  188). 
Amerieaa  Steid  and  Wire  Company  (ateel  reinforeemeot),  72  West  Adams 

Street,  Chlca^,  Illinois. 
American  Tar  Produote,  S.H.Bingham,  president,  208  South  LaSalle  Street, 

Chicago,  Illinoie. 
Amies  Asphalt  Company,  Dr.  Joseph  H.  Amies,  1520  Cbeetnnt  Street, 

Philadelphia,  Pennsylvaiiia. 
Amies  Road  Company,  John  Rice,  president;  W.  T.  Neweomb,  enpneer, 

Drake  Building,  Eaaton,  Pennsylvania. 
American  Sheet  and  Tin  Plate  Company  (culverts),  H.  V.  Jamison,  man* 

a[;er,  PitUburgh,  PennsylvaDia  (advertisement  page  1S7). 
American  Tar  Company,  Charles  P.  Price,  manager;  road  department, 

201  Devonshire  Street,  Boston,  Mosa.  (advertisement  page  1&4). 
Amott,  Lee  (culvert  pipe),  618  Little  Building,  Lincoln,  Nebraska. 
Asphalt  Block  and  Pavement  Company  (blocks  and  tiles),  Ohio  Building, 

Toledo,  Ohio. 
Atlanta  Gas  Light  Company,  R.  C.  Congdon,  manager,  Electric  and  Gas 

Building,  Atlanta,  Georgia. 
Atlantic  Refining  Company,  The,  J.  W.  Van  Dvka,  preeident ;  W.  P.  Cutler, 

vice-president ;  W.  M.  Irish,  secretary,  ancf  Henry  S.  Huatin,  treasarer, 

3144  PBSsyunk  Avenue,  Philadelphia,  Pa. 
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Atiuitio  WMtnimite  Company,  Inc.,  J.  H.  Cranford,  prMideot;  R.  Y. 

Filbert,  Tice'president;  A.  H.  Putnam,  Becretwy  and  treuunr,  2630  E 

Street  N.W.,  WMhington,  D.  C. 
Attics  Brides  Company,  Attica,  Indiana. 
AiHtio  Brotnera  (bridges,  machinery),  Dallas,  Texas  and  Atlanta,  Georgia 

(see  advertisement  page  169). 
R.  D.  B^er  Company  (expansion  Joints),  R.  D.  Baker,  president,  73  Home 

Bank  Building.  Detroit,  Miohiitan  (adTertisement  page  161). 
Barber  Aephalt  PaviaK  Company,  Cfaarles  W.  Baylios,  manager  road  depart- 
ment, Land  Title  Building,  Philadelphia,  Peuoaylvania  (advertisement 

page  162). 
Barrett  Manufacturinfc  Company.  F.  8.  Hutchinson,  manager  Tarvia  depart- 
ment, 17Battei7  Place,  New  York,  New  York  (advertisement  page  163). 
Bauach  and  Lomb  Optical  Company  (instrumenta),  Roeheater,  New  York 
Baker  and  Loekwood  Manufacturing  Company(tents), Kansas  City,Miasouri. 
The  L.  Beckmum  Gcnnpany  (surveyors'  instruments),  600  Adams  Street, 

Toledo,  Ohio. 
Beeoher  Draft  Spring  Company,  New  Haven,  Connecticut. 
C.  h.  Berger  and  Sons  (surveyors'  instruments),  37  Williams  Street,  Boston, 

Massachusetts. 
The  Binder  Company  (road  oils),  John  H.  HurlbuU,  president,  82  Beaver 

Street,  New  York,  Now  York. 
BirdriwroStooe Company, Chas.  A.  BergdoU,  preotdent;  Robt.  MacBumey, 

general  manager;  E.  0.  Bergdoll,  treasurer:  Albert  T.  Hall,  seeretary, 

614  Bulletin  Building,  Philadelphia,  Pennsylvania. 
Birmingham  Rail  and  Xoecanotive  Company  (looMDotives    and    steam 

shoveb),  Birmingham,  Alabama. 
Bituminiaed  Road  Company  (pavement  manufacturer)^  Reliance  Building, 

Kansas  City,  Missouri  ^advertisement  page  165). 
Bituminous  Products  Company  ("Besco"  expansion  joint),  S7g  Woodward 

Avenue,  Detroit,  Michigan. 
Rudolph  S.  Blome  Company  (paving  block),  Rudolph  S.  Blome,  president; 

City  Hall  Square  Building,  Chiosgo,  Illinois. 
Braden  Culvert  Company,  Teire  Haute,  Indiana. 
F.  E.  Brandis  Sons  Company  (surveyon'  instruments),  610-614  Gstes 

Av«aue,  Brooklyn,  New  York. 
Tbt  British  American  Oil  Company,  Ltd.,  S.  R.  Parsons,  president,  Toronto, 

Ontario,  Canada. 
Buff  and  Buff  Mraufacturing  Comjwny  (surveyor*'  instruments),  Jamaica 


Butler  Manufacturing  Company  (culverts),  Chas.  R.  Butler,  president; 
John  D.  Stevens,  secretary  and  toeasurer;  E.  E.  Norquist,  superinten- 
dent, Minneapolis,  Minnesota. 

Byerley  and  Sons  (road  oils),  Frank  A.  Byerley,  Cleveland,  Ohio. 

Cannelton  Sewer  Pipe  Company,  H.  H.  Clemens,  secretary,  Caonelton, 
Indiana. 

The  Philip  Carey  Company  (expansion  joints),  George  D.  Crabba,  presi- 
dent; R.  B.  Ctabbe,  vice^resident;  E.  L.  Buse,  secretary,  Cincinnati, 
Ohio  (advertisement  page  185) . 

Carnegie  Steel  Company  (crushed  slag  and  bridge  stsel),  Pittsburgh, 
Pennsylvania. 

Champion  Bridge  Company,  Wilmington,  Ohio- 
Chattanooga  Sewer  Pipe  and  Fire  Bnok  Company  (culverts),  O.  E..Peppen, 
viee-president,  Chattanooga,  Tennessee. 
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Cbi«»go  Steel  Tape  Compuiy,  L.  A.  NtchoU,  pre«ident,  6229-0233  CotUge 
Grove  Avenue.  Chicago,  Illinois. 

Clip-Bar  Manufaeturing  Company  (curb  guard),  Philadelphia,  Pena^lvania. 

J.  B.  Clow  and  Sons  (cast  iron  culvert  pipe),  Chicago,  niinoia  (aavertiBA- 
ment  page  160). 

Coast  Culvert  and  Flume  Company,  James  S.  Beall,  Portland,  Oregon. 

Concrete  Guard  Rail  Companv,  J.  Y.  McClintoek,  manager,  Rocheat^, 
New  York. 

The  Conneaut  Shovel  CompanT>  G-  W.  Benton,  secretary,  Conneaut,  Ohio. 

Consolidated  Metal  Expanded  Company  (reiaforeement  bare).  Park  Ave- 
nue and  40th  Street,  New  York  City. 

The  Continental  Bitumen  Company,  Toledo,  Ohio. 


Creoeoted  Wood  Block  Paving  Company,  R.  S.  Manley,  preaident.  New 
Orleans,  Louisiana. 

F.  D.  Cummer  and  Bona  Company,  Cleveland.  Ohio. 

Cyclone  Drill  Company.  Ormlle,  Ohio. 

Detroit  Graphite  Company  (bridge  paint) ,  10  Twelfth  Street,  Detrut,  Mieb- 
igan. 

Diokey  Clay  Manufacturing  Company,  W.  S.  (culverts),  Walter  8.  Dickej, 
president,  2O0  New  York  Life  Building,  Kansas  City,  Mteouri- 

Eugene  Dietigen  Company  (surveyor's  instruments),  214-2S0  East  23d 
Street,  New  York  City. 

Dixie  Culvert  and  Metal  Company,  E.  P.  Smith,  vice-president;  Atlanta, 
Georgia  (see  advertisement  page  173). 

Donaldiion  Iron  Company,  Emaus,  PennBylvanis  (advertisement  page  166). 

E.  I.  du  Pont  de  Nemours  Powder  Company,  Wilmington,  Delaware. 

The  Dustoline  for  Roads  Company,  Jno.  8.  Lamson,  Jr.,  president^  Edwin 
R.  L&msoo,  vice-president;  W.  J.  Lamson,  treasurer;  Fred  L.  LaRowe, 
secretary.  Summit.  New  Jersey. 

The  Equitable  Asphalt  Maintenance  Company,  F.  H.  Moore,  secretary- 
treasurer,  Commerce  Building,  Kansas  City,  Missouri. 

C.  L.  Famsworth  Company  (engineering  instrumente),  23  Central  Street, 
Boston,  MaseachuMtts. 

Farris  Bridge  Company,  William  Farris,  president,  Jenkins  Arcade  Build- 
ing, Pittsburgh,  Pennsylvania. 

W.  B.  Filer  Company  (sign  boards),  337  Jackson  Street,  Gtots  CSty, 
Pennsylvania. 

Fort  Dodge  Culvert  Company,  Sioux  City,  Iowa. 

Tbe  France  Stone  Company.  L.  H.  HawbliU,  Ohio  BuQding,  Toledo,  Ohio 
(advertisement  page  208). 

Louis  Frey  and  Company  (surveyors'  instrumente),  A.  H.  Honaker,  man- 
ager, 116  Williama  Street.  New  York,  New  York. 

Fibrea-Asphalt  Company,  George  A.  Henderson,  St.  Albans,  West  Virginia. 

Fulcher  Concrete  Block  and  Paving  Company,  D.  G.  Don^ue,  secretory, 
Oakland,  California. 

GaSord  Culvert  and  Machinery  Company,  The.  San  Antonio,  Texas. 

Gilsonite  Construction  Company,  721  Waiawnght  Building,  St.  Louis, 
Missouri. 

Glamorgan  Pi^e  and  Foundry  Company  (cast  iron  culvert  pipe),  Lynch- 
burg, Virginia  (advertiaement  page  100}. 

The  Glidden  Varnish  Company,  Cleveland,  Ohio. 

Ormoberg  Iron  Company,  A.  L.  (culverte),  C.  T.  JoMph,  manager  sales 
department,  Terre  Haute,  Indiana  (see  advertisement  page  170). 

W.  and  h.  E.  Gurley  (surveyors'  instruments),  Troy,  New  fork  (advertiec- 
ment  page  178). 
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Hany  Brotb«Ta  CompaDjr  (metal  culTerta],  Newport,  Kentucky. 

O.  K.  Harar  Steel  Company,  2340-42  Papin  Street,  St.  Louie.  Miaaouri. 

Hartford  Paring  and  Conatruotion  Company  (culrerta),  Hartford,  Con* 
neetiout. 

Tlie  Haattnvi  Pavement  Company,  E.  J.  Morrison,  president  and  general 
manager;  O.  A.  Palmer,  treaaurer:  C.  P.  Pulti,  eecretarv,  26  Broad 
Street,  Broad-Escbange  Building,  New  York,  New  York  (adTertiaement 

page  my. 

Haaaam  Paving  Company,  Mattbew  J.  Whittall,  president:  Harold  Parker, 

vice-president;  Alfred  Tbomse,  treasurer;  Walter  E.  Hasaam,  general 

manager,  Slater  Building,  Worcester,  Masaachusetta. 
Headlev  Qood  Roads  Companv  (road  oils),  W.  T:  Headier,  president;  30th 

and  Spruce  Streets,  Philadelphia,  Pennaylvania  (advertiaement  page 

177). 
The  Henne^  Bridge  Cconpany,  Minneapolis,  Minnesota. 
Charlsi  M.Hig^na  and  CtMiipa^  (copying  ink),  Brooklyn,  New  Trnk. 
Tbe  Highway  Chilvert  Form  Company,  100-2  Madiaon  Street,  Ottawa, 

IHinois. 
HotobkiM  Lock  Metal  Form  Company,  M.  S.  Hotchkiss,  president,  Bing- 

hamton.  New  York. 
Huaateca  Petroleum  Company,  A.  R.  Knvght,  sales  manager,  Wlutney 

Bank  Buildins,  New  Orleans.  Louisiana. 
Illinois  Brides  Company,  H.  £.  Wiiliama,  president,  1629  Monadnoek 

Block,  Chicuo,  Illinois. 
Independent  Powder  Company  of  Missouri,  N.  P.  Rood,  prssident,  Joplin, 

Missouri. 
The  Indesb^ctible  Sign  Cojnpanv,  Columbus,  OUo. 
Inland  Steel  Company  (culverts),  George  H.  Jones,  secretary,  First  National 

Bank  Building,  Chicago,  Illinois. 
International  Asphalt  Company,  Chamber  of  Commerce  Building,  Chicago. 

Illinois. . 
Jefferson  Powder  Company,  Atlanta,  Georgia. 
JennisoD-Wright  Company,  Toledo,  Ohio. 
KaUmuoo  Foundry   and  Machine    Company    (eulverta),   KaUouuoo, 

Michigan. 
Keystone  National  Powder  Company,  Emporium,  Pennsylvania. 
Kueffel  and  Esser  (surveyors'  instruments],  Hobokeo.  New  Jersey. 
Elauer  Manufacturing  Company  (culverts),  W.  H.  Klauer,  secretary,  110 

South  Dearborn  Street,  Chicago,  Illinois. 
Ledder  and  Probst  (surveyors'  instruments),  Boston,  Massachusetts. 
F.  J.  Lewis  Manufacturing  Company  (road  oils),  2600  South  Robey  Street, 

Chioi^,  Illinois . 
The  Luftin  Rule  Company,  A.  M.  Marshall,  president.  Saginaw,  Michigan. 
Luten,  Daniel  B.  (concrete  bridges),  Indianapolis,  Indiana  (see  adver- 

tiaentent  page  184). 
Lynohburs  Foundry  Company  (cost  iron  culvert  pipe),  Lynchburg,  Vir- 
ginia (advertisement  page  106). 
Mawi  Enaneeriog  Company  (bridge  builders),  Dea  Moinee,  Iowa. 
Ma8sillonIn>nan(rsteelComraay,Massillon,Ohio(advertiaement  page  100). 
Hemphia  Oridge  Company,  Memphis,  Tennessee. 
Memphis  Stone  and  Gravel  Cmnpany,  Memphis,  Tennessee. 
UeiTUlat  Calvert  Core  Company  (culvert  forms),  C.  C.  Merrillat,  general 

manager,  Winfield,  Iowa. 
Mencan  Fetroleom  Company,  Ltd.,  Edward  L.  Dobeny,  president,  52 

Broadway,  New  York  City- 
Miehigan  Brt<»e  and  Hpe  Ccnnpany,  Lansing,  Michiun. 
The  Midland  Bridge  Company.  504-10  Midland  Building.  Kansss  City, 

Missouri. 
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Horriion  Tuit  utd  Awning  Company,  11&-17  (Mive  BtrMt,  8t.  Loom, 

MiMouri. 
Nfttionftl  Cononte  Compwiy,  SOS  Ttaetion  Tuminal  Buildinf ,  Indianapolto. 

lodiuia. 
Nfttionsl  PKT«iiiBat  Ckmpuij  of  New  York,  30  Cboreh  Street,  New  York 

City. 
National  TnoInjE  Cloth  Ccrapuir.  Sft^MviUv,  Rhode  IsUnd. 
National  Tube  Company,  Wm.  B.  Bohiller,  president,  Pittabor^,  Pann- 

svlrania. 
Neucbatel  Aapbalt  Company,  Ltd.,  The,  C.  Pollard  Urquhart,  manager, 

7B  Tompkins  Street,  New  York  City. 
Newimrt  Rolling  Mill  Company,  Frank  A.  Mooaoh,  aalee  manager.  Now- 
port,  Kentucky. 
Northfieid  Iron  Company,  422  Water  Street,  Northfield,  Minnesota. 
North  Western  Ezpajided  Metal  Company  (reioforeemeBt  bara),  Old  Colony 

BuildiDg,  Clucago,  Illinois. 
Oregoma  Bndge  Company,  The,  Thomas  R.  Spencer,  pmident,  Ldianon 

Orenatein-Arthur  Eoppel  Company  (dump  oara),  30  Qraroh  Street,  N«w 

York,  New  York  (advertisement  p^  189). 
The  PennsylTania  Steel  Company,  Moms  Building,  1431  Chestnut  Stryst, 

Philadelphia,  Peansylvania. 
Pemuylvania  Trojan  Powder  Company,  Allentown,  PemMylvania. 
Portsmouth  Culvert  Company,  N.  J.  Swing,  president,  Portsmouth,  Ohio. 
Prudential  Oil  Corporation,  R.  W.  Sanders,  sales  manager,  17  Battery 

Place,  New  York  City. 
Quick  Unloading  Gar  Chute  Company,  807  Title  Building,  Birminghapi, 

Alabama. 
Republic  Creoeotinc  Company,  P.  C.  Reilly,  Indianapolis,  Indiana. 
Roanoke  Bridge  Company.  Ine.,  Boanoke.  A^r^a. 
Robeeon  Prooee*  C<Hnpany,  J.  8.  Robeson,  piwudent,  18  East  Ust  Street, 

New  York  City  (adTerUseiiMnt  page  191). 
Rock  Island  Bridge  and  Iron  Works,  Roek  Island,  Illiaola. 
Rocmac  Road  ConKvation  (rood  binder)  860  Leoder-Newe  Building,  CloTs* 

land,  Ohio. 
E.  G.  Ruehle  (surveyon"  inatrumenta),  119  Fulton  Street,  New  York  (Xfcy. 
Salfisberg,  J.  E.  ana  ComMoy  (enzineennB  inatrumenta),  Aurwo,  DlinoH. 
San  Antonio  Sewer  Pipe  Wows,  mn  Antonio,  Texas. 
R.  Seelig  and  Sons  (engineering  instruments),  820  North  Slfth  Annae, 

Chicago,  lilinoii. 
The  Shannon  SeU-Loddng  Metal  Culvert,  George  O.  MoOIan^iUn,  Cinein- 

nati,  Ohio. 


Sh^by  Downward  A«phalt  Conpaay,  Ardmoie,  Oklahoma. 

Sieilian  Asphalt  Paving  Company,  Howard  Carroll,   preudent:  HaTTj 
Hoggerty,  secretary;  George  G.  Clausen,  treaauisr,  ti  Patk  Row  and 
lo- 
west 20th  Btoeet,  Efaw  York 

BSident :  Rowluid  G.  Hasord, 
r;  Oeo.  £.  Praoois,  semetaiT. 


E.  G.  Soltman  (surreyore'  instruments),  134  West  20th  Btoeet,  Efaw  York 
City. 


Syracuse,  New  York. 
Southern  Sewer  I^pe  Oompany,  J.  A.  MUlseo,  i 

Alabama. 
Soutliem  Wood  Ptaoerving  Oompany,  R.  H.  White,  pm^daot,  Atlanta, 

Georgia. 
Standard  Asphalt  and  Rubber  Company,  E.  O.  Leasynaky,  prooidttat, 

308  Soatb  XASalle  Street,  Chicago,  Blmois. 
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Staadtfd  Cast  Iron  Pipe  Camp«iy,  Brutol,  Peouylnaik. 

Standtrd  Oil  Compui]^  of  N'ew  3tntj,  98  Braadmy,  N«w  Toik  Ci^ 

(ftdTertisenient  ptga  192). 
SUndard  Oil  Compuif  tA   Now  York,  M  Broadway,  New  York  <S^ 

(adTertisement  page  IM). 
Stanford-Crowell  Compan;   (agn  boards),   W.   H.   Crowell,   president, 

Ithaoa,  Now  York. 
Stark,  N.  M.  ana  Company  (bridge  builders),  Des  Hoinsi.  Iowa. 
Steel  Protected  Conorete  Company,  H.  A.  Miner,  preeioent,  Real  Estate 

Trust  Building,  Philadelphia,  PennaylTama  (adVertiaement  page  US). 
Sun  Company,  J.  N.  Pew,  Jr.,  oreaideiit,  1421  Chestnut  Street,  Horria  Build- 
ing, Philadelphia,  Pennsylvania. 
Sweeney  and  Or«r  (road  supplies),  J.  A.  Qray,  manager,  81  Sixth  Street, 

Long  bland  Citj,  New  York. 
HuHuas  Steel  Heinforeement  Company  (reinforeingbart),  liajeetieBoiM- 

ing,  Detroit,  Miehigan. 
T^ub  and  Helfreefat  (eulvert),  Oermania,  PennsylTaoia. 
Tennessee  Metal  Culvert  Company,  L.  Q.  Bozwell,  seoratary,  NaeliTille, 

Tennessee. 
Tezarkana  Pipe  Works  (oulverts),  Tezarkana,  U.  8.  A. 
Trnaaed  Conerete  Steel  Company,  Detroit,  Miehigan. 
Universal  l>rafti&g  Machine  Company,  Cleveland,  Ohio. 
Union  Clay  Prodnots  Company  (eulverte),  New  Brunawick,  New  Jersey. 
Union  Oil  Company  of  Caufomia,  Wm.  L.  Bdeau,  comptroller;  Alazander 

Bclater.  manager,  sales  departtnent,  Union  Oil  Building,  Los  Angelee, 

C^ifomia. 
U.  S.  Asphalt  ReBning  Company,  O.  E.  Thuiber,  viee-preeident;  Geo.  L. 

Whitney,  seoretarv;  Jos.  R.  Draney,  aalas  manager,  00  Weet  Street, 

New  York  City  (advertisement  page  107). 
n.  B.  Cast  Iron  npe  and  Foundrv  Company,  L,  R.  Lemoine,  president; 

0«o.  J.  Long,  vice-president:  B.  F.  Haughton,  seen' 

Morris   Building,   Philaddphia,    Pennsylvi 

106). 
U.  S.Wood  Preserving  Company,  16S  Broadway,  New  York  City  (adve 


nt  page  198). 

„ J  Gas  ImprL    _ 

Paul  Thompson,  viee-president;  11 
department,  Philadelphia,  Fennsyb 


The  United  Gas  Improvement  Companv,  Samuel  T.  Bodlne,  pisaidentj 


npanv,  Samuel  T.  Bodlne,  president: 
,;  Walter  H.  Fulwailar,  manager,  roaa 


The  Wadsworth  Stone  and  Paving  Company.  W.  C.  Thoma,  president  and 
general  manager;  J.  A.  Siedle,  eecretair  and  treasurer,  Lambert  Street 
and  Pennsylvania  Railroad,  Pittsburg,  Fenosytvania. 

■Underwood  Companr  (Ideal  e»Kulon  joint),  Commerotal  Trust 

u: —  "■'■"'-IphlftTrWiwy'v — ^'- 


Waring-Undei 
Building, 


,..,.. ntpageaOl). 

Warren  Brothers  Cmnpany,  Georse  C.  Warren,  preaidwt  and  general 

manager:  Chas.  W.  Young,  viee-preaident;  RaljA  H.  Warren,  treasurer; 

Albert  G.  Warren,  eecretary,  69  Temple  Place,  Boston,  Massachusetts 

(advertisement  page  303). 
Waahiivton  Block  and  Asphalt  "nie  Cunpany,  R.  H.  Johssoa,  presideat, 

Washington,  D.  C. 
Worn  Stone  Paving  OompanyrCgmtite  Uodu),  SO  Ohnrsb  Street,  New 

Tori:CSty. 
Western  Bridge  and  Oonalnieiioa  Oemptnj,  Bas  Boildlng,  Omaha,  Ha- 
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Wtatrnmito  Company  Th*,  J.  A.  Qill,  praddsnt;  O,  S.  tui  WMtruia,  viM- 
prandent;  J.  H.  Fowlar,  woretAry;  P.  J.  ftniUi,  trauurer,  all  kt  Whit- 
ing, IndiuiA. 

Whklen  Form  (culvert  fonos)  Edwud  J.  WhAlen,  Syncuae,  New  Toric 
(adrertiaunent  pi^se  20B). 

R.  D.  Wood  uid  CcHDpany  (ooat  iron  eulrert  pipe),  Philadelphia,  Pennsyl- 
vania. 

The  WyoofF  Kpe  and  CrwMtioc  Company,  48  Church  Street,  New  York 
City. 

Wyoming  Shovel  Worlu,  Wvomini,  Peniuylvania. 

York  Bndn  Company,  Ton,  PeiuiiylTania. 

Young  And  Sons  (enginearing  inatnimenta),  PhiUddpUs,  Peiuuylvaiua. 

Dealera  In  or  Aftents  for  Road  Haklng  HschlDerr  and  Materia] 


Baker  Jr.,  JiAn  (oiU),  17  Battery  Race,  New  York  City. 

Jamea  8.  Barron,  137  Franklin  Street,  New  York  City. 

C.  N.  Carpenter  Supply  Company  (grader,  •orsper,apreadarand  leveler). 

Canton,  Ohio. 
Qoed  Roadi  Supply  Company,  Horatio  B.  Earle.  preaideitt;  Earl  I.  Heenan, 

viee-preeident;  L.  I.  Brown,  aooretary  ana  treaaurer;  Ford  Building, 

Detroit  Htehinn. 
Harold  L.  Bond  Company,  erf  New  York,  Harold  L.  Bond,  preaident; 

Howard  C.  Weaver,  eeeretary-treaaDror^Oeo.  S.  Hedge,  viefr^reaidont; 

78-80  Bridge  Street,  New  York  City. 
Henr^  J.  McCoy  Company,  Henrv  J,  UeCoy,  preaident;  Jaa.  W.  HeCoy, 

Tiee-preaident;  John  O.  Wentink,  treaaurer;  Frank  E.  Hall,  eeeratarr, 

U  Day  Strm^  New  York  City. 
The  Qood  Roade  Machinerv  Company,  Kennett  Bkjuare,  Pennsylvania. 
Lima  Contracton  Supply  C<»npany,  Delphoe,  Ohio. 
Qeo.  K.  Ritehey  Supply  Company,  Columbua,  Ohio. 
Road  Supply  and  Metal  Ctnipany,  F.  L.  Canwell,  eecretary,  T^>dca, 


AaaodatlfMi  of  American  Portland  Cement  Hannfactnrera 

OfficerB. — John  B.  Lober,  preudent,  prcudent  Vulcanite  Pint- 
land  Cement  Company,  Laud  Htle  Building,  Fbiladetplua,  Pa.; 
Robest  8.  Sinclair,  vice-president,  vice-president  Alsen'a  American 
Portland  Cement  Works,  45  Broadway,  New  York  City;  Chas.  P. 
Conn,  treasurer,  prenident  Giant  Portland  Cement  Co.,  601  Penn- 
s\-lvania  Building,  Philadelphia,  Pa.;  Percy  H.  Wilson,  secretary, 
808  Bellevue  Court,  Philadelphia,  Pa. 

Headquartera. — 808  Bellevue  Court,  Philadelphia,  Pennsylvania. 

Objeda. — To  acquire  and  disseminate  information  concerning  the 
best  practice  in  the  use  of  cement  and  concrete. 

To  ruse  Uie  standards  of  construction. 

To  emphasise  the  neoessity  of  o&reful  attention  to  all  details  of 
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coostruction  and  to  the  selection  of  such  materials  as  will  producs 
tbe  best  results. 

To  give  to  anyooe  requesting  same,  infonnatioa  they  may  desire 
on  the  proper  use  of  cement  and  concrete. 

Portland  Cemant  Uaoufacturcn 

AlleDtown  Portland  Cement  Comp&&7i  AUentown,  PennaylTuiia. 
Alphii  Portland  Cement  Compuiy,  Euton,  Penniylvuiia. 
AImu'i  Americ&n  Portluid  Cement  Worka,  4fi  BroadwAf,  New  York  City. 
Aah  Grove  Lime  and  Portland  Cement  Company,  Gnnd  At*.  Temple, 

KansM  City,  Misaouri. 
Atlaa  Portland  Cement  Company,  30  Broad  Street,  New  Tork  City,  New 

York. 
Bath  Portland  Cement  Company,  Newark,  New  Jersey. 
Cape  Girardeau  Portland  Cement  Ccxopany,  Cape  Girardeau,  Misaouri. 
Castalia  Portland  Cement  Company,  PubUcation  Buildins,  Pittsburgh, 

Fennaylrania. 
Cayuga  Lake  Cement  Company,  Ithaca,  New  York. 
Chicago  Portland  Cement  Company,  30  ».  LaSalte  Street,  Chicago,  Illinois. 
Clinchfield  Portland  Cement  Corporation,  Kinnmrt,  TennMiee. 
Colorado  Portland  Cement  Company,  DesTer,  Colorado. 
Continental  Portland  Cement  Company,  St.  Louis,  Missouri. 
Coosa  Portland  Cement  Company,  Bagland,  Atdmma. 
Coplay  Cement  Manufacturing  Cwnpaay,  Land  Title  Building,  Philadelphia, 

Pennaylyania. 
Crescent  Portland  Cement  Company,  Wampum,  PennsylTOnia. 
Dewey  Portland  Cement  Company, 8o«rritt  Building  KaosM  City,  Missouri. 
Dexter  Portland  Cement  Company,  Nasarethj  Pennsylvania. 
Diamond  Portland  Cement  Company,  Williamson  Building,  CleTeland, 

Ohio. 
Dixie  Portland  Cetoent  Cwnpany,  Chattanooga,  Tennessee. 
Edison  Portland  Cement  Company,  Stewartarille,  New  Jersey. 
German-American  Portland  Cunent  Works,  La  Salle,  Illinois. 
Giant  Portland  Cement  Company,  604  Pennaylvania  Building,  Philadelphia, 

Penney  1  van  ia. 
Glens  Fslla  Portland  Cement  Cmnpany,  Glent  Falls,  New  Yoric 
Helderberg  Cement  Company,  Albany,  New  York. 
Huron  Portland  Cement  Company,  Ford  Building,  Detroit,  Miehigan. 
lola  Portland  Cement  Cranpany,  lola,  Kansas. 
Iowa  Portland  Cement  Company,  Des  Moiaea.  Iowa. 
IrontoQ  Portland  Cement  Company,  Ironton,  Ohio. 
Koemos  Portland  Cement  Company,  Kosmosdale,  Kentucky. 
Lehigh  Portland  Cement  Coropiany,  AUentown,  Pennsylvaoia. 
Louiavitle  Cement  Company,  Louisville,  Kentucky. 


New  Aetna  PorUand  Cemant  Company,  Detroit,  Michigan. 
Newaygo  Portland  Cement  Company.  Grand  Rapids,  Michigan. 
Northwestern  Statea  Portland  Cement  Comuny,  Msaon  Gityi  low 
Ogden  Portland  Cement  Company,  Ogden,  utM. 
Oklahoma  Portland  Cement  Company  Ada,  Oklahoma. 
Pserleas  Portland  Cement  Compaay,  Union  CHty,  Michigan. 
Peninsular  Portland  Cement  Company.  Jackson,  Michigan. 
Penn-Allen  CMoent  Company,  AUentown.  Paonsylvania. 
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Portland  Cement  Company  of  Utah,  Salt  Lake  City,  Utab. 

Riyenide  Portlaad  Cunent  Company,  Ijob  Aageles,  California. 

San  Antonio  Portland  Cement  Company,  Saa  Antonio,  Texas. 

Sandusky  Portland  Cement  Company,  Sandiuky,  Ohio. 

Security  Cement  and  Lime  Company,  Baltimore,  MarylaQd. 

Southwestern  Portland  CemeDt  Comoany,  El  Paso,  Texas. 

Standard  Portland  Cement  Cmnpany,  Gbarleeton,  South  Carolina. 

Standard  Portland  Cement  Corporation,  But  Franoiaeo,  Califoniia. 

The  Superior  Portland  Cement  Company,  Cincinnati,  Ohio. 

Texaa  Portland  Cement  Company,  Cement,  Texas. 

Tidewater  Portland  Cement  Company.  Baltimore,  Harrland. 

Trinity  PorUand  Cement  CtHnpany,  Dallas,  Texas. 

Union  Sand  and  Material  Company,  International  Life  Building,   St. 

Louis,  Missouri. 
United  Kansas  Portland  Cement  Cranpany,  Iota,  Kansss. 
Unitw)  States  Portland  Cement  C<Knpany,  Denver,  Colorado. 
Universal  Portland  Cement  Company,  208  South  La  Salle  Street,  Chicago, 

Illinois. 
Virginia  Portland  Cement  Company,  26  Beaver  Street,  New  York  (Sty, 

New  York. 
Vulcanite  Portland  Cement  Company,  Land  Htle  Building,  Philadel[dua, 

Pennsylvania. 
Wabash  Portland  Cement  Company,  Ford  Building,  Detroit,  Michigan. 
Western  States  Portland  C«nent  Company,  Independence,  Kansas. 
Whitehall  Cement  Manufacturing  Company,  Land  Title  Building,  Pbila- 


WolvenneFortland  Cement  Company,  Coldwater,  Michigan. 
Wyandotte  Portland  Caneint  Cmnpany,  Wyandotte,  Michigan. 

Foreign  Membtr 


Natlmud  Pavlag  Brick  Uanufactnrers  Asaodadon 

(^eers, — Charles  J.  Deckman,  president,  CleveUod,  Ohio;  J. 
W.  Robb,  vice-preadent,  Clinton,  Indiana;  C.  C.  Barr,  treasurer, 
Streator,  Illinoia;  ^ill  P.  Blur,  aecretaiy,  Cleveland,  Ohio;  H.  H. 
MacDonald,  assistant  secretary,  Clevelsad,  Ohio. 

Pvrpota. — The  National  Paving  Brick  Manufacturers  Aaaocimr- 
tion  of  this  country  was  oi^auixed  for  the  following  purposes: 

1.  A  dissemination  among  its  membership  of  technical  knowl- 
edge relating  to  the  manufacture  of  their  product. 

2.  To  bring  to  the  attention  of  the  pubhc  the  merits  of  Vitrified 
Brick  as  a  paving  mateiial. 

3.  To  influence  to  the  greatest  possible  extent  the  proper  cim- 
stniction  of  brick  streets. 

4.  For  furnishing  truthful  and  reliable  information  regarding 
other  paving  materials,  and  their  ccmparative  value  aa  pavements 
when  consi^red  with  brick  pavements. 
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Allentown  PaTing  Brick  CwDpuiy,  Allanloim,  Peiuuiylnuua. 

Allianc*  Brink  Compftnv,  Allunce,  Ohio. 

Alluuice  CUy  Product  CuDpaay,  J.  B.  Witoox,  Alliamn,  Ohio. 


Aahtobulk  Sbmit  Brick  Compftay,  N.  C.  Balpb,  AihUbuU,  Ohio. 
Atehiooa  Paving  Brick  Company,  Atehioon,  KuiaM. 
Atbeot  Briok  Company,  W.  N.  Al<iermMi,  Atbuw,  Ohio. 
Bannsr  Clay  Worki,  Edwaidsrills,  IlUnou. 
~    ■  ..-     -      -         iny,  DeaMoinea,  Iowa. 

":  Barr,  Stnator,  lUinoia. 

Beaaemer  limMtoue  Compairt',  C.  C.  Blair,  Younntown,  Ohio. 
Big  Four  Clay  Company,  G.  O.  French,  Canton,  Ohio. 

Ti!__i.._*— T.._:__  ni_.t  r^ n;_-i. ».^^  jj^  York. 


Boone  Brick,  THa  and  PaTmg  Company,  W.  H.  Bieeht,  Boone,  Iowa. 
Brick  and  Stone  Company,  Tbe    A.  L.  Motedock,  Wayneeburg,  Penn- 
eylvania. 

Srick,  Terra  Cotta  and  Tile  Company,  Coming,  N.  Y. 
uBalo  Briok  Oompany)  Buffalo,  Kaoaae. 
Burke  Brottiera  Bnek  Ocaq>ai)T,  Fort  Bmith,  Arkanaaa. 
Burton-Townaend  Company,  The,  R-  C.  Burton,  Zaaesville,  Ohio. 
Carlyle  Paving  Briek  Company,  O.  E.  Carlvle,  Fortamouth,  Ohio. 
Carlyie  Paving  Briek  Company,  Portamootn.  Oiiio. 
Cleufield  Brick  MaDufactnring  Company,  Clearfield,  Pennsylvania. 
ClearSeld  Clay  Woikiog  Coaipany,  Clearfield.  Penneylvania. 
Cterelaiid  Briek  and  Cliv  Conqiaojr,  F.  M.  Brady,  Cleveland,  Ohio. 
Clinton  Paving  Brick  Company,  J.  W.  RoU>,  Clinton,  Indiana. 
Clymar  Briek  Company,  Ciyntet,  PennayWania. 
CoffeyviUe  Shale  Briok  CompaDy,  Cfrfleyville,  Kaneaa. 
Coffmrville  Vitrified  Briek  ana  iMle  Conqiany,  CoffeyviUe,  Kansaa. 
Copeumd-Inglia  Shale  Brit^  Con^iany,  Birmingham,  Alabama. 
Cony  Briek  and  Tile  Company,  D.  Warren  DeRoaay,  Corrv,  Pennsylvania. 
Danville  Brick  Company,  W.  P.  Whitney,  Danville,  Illisoia. 
Deekman-Duty  Brick  Company,  C.  J.  Deekman,  B.  M.  Duty,  Cleveland, 

Ohio. 
DennyJtenton  Clay  and  Coal  COEntany,  Seattle,  Washington. 
Detrmt  Vitrified  Brick  Company,  Detroit,  Miohigan. 
Du  Boio-BuUer  Briok  Company  ^bu  Boia,  Pennaylvania. 
Flint  Brick  and  Coal  Company,  Dee  Hoinea,  Iowa. 
Foster  Salee  Company,  Bradford,  Paanaylrania. 
Freeport  CW  Frodueta  Ccnwsny,  Fre^K>rt,  Pennsylvania. 
FulttHiham  Brick  Company,  East  Fultimham,  Ohio. 
Oeorgia  Vitrified  Briok  and  Clay  Company,  Augusta,  Georgia. 
Qlan-Gery  Briek  and  Cement  Cinnpany,  Reading,  Ptmnaylvania. 
Gloninger  and  Maxwell,  Kttsbnrgh,  Pennsyln-" 
Graves  Shale  Paving  Briok  Company,  Birm- — ' 
Hammond  Fire  Briok  Company,  T.  1.  Bret 
Hankioson  and  Hagler,  Aogtuta,  Georda. 
Harris  Briek  Cmnpaoy,  Cindnnati,  Omo. 

Hooking  Valley  Briok  Company,  L.  J.  Morphy,  Nelsonville,  Ohio. 
Hydraulie  Preaaed  Briok  Company,  St.  LotUs,  MiaeonrL 
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IndepandenM  Brick  CamMny,  Ind^pendenoar  Emum. 
IndUoft  Pftviog  Briek  and  Block  Companjr,  IndiaoapdlB,  Is 
Jwncatowii  PaviDB  Brick  Ccoapany,  Juoeetown,  New  York, 


Edly  Brick  Cranpuiy,  Wm.  P.  Winder,  PenujrlvMiia. 
Kline  Brick  Commny,  Jobs,  Wiokliffe,  OEiio. 
Kuebequa  Briek  Company,  E.  K.  Kane,  Kusbequa,  Fentiaylvmnia. 
L»yton  Fin  Clay  Company,  McKeeaport,  Pennsylvania, 
lincotn  Paving  Block  Company,  G.  O.  French,  Canton,  Ohio. 
Loa  AngelM  Presaed  Brick  Companjr,  Lob  Apgelea,  California. 
Mack  Manufacturing  Company,  Philadelphia,  Pennaylraiua. 
Harion  Brick  Works,  Honteiuma,  Indiana. 
MarUnsville  Brick  Company,  Martinsrille,  Indiana. 
HaMilloa  Brick  Company,  Maaeilloa,  Ohio. 
Haver  Briek  Company,  C.  P.,  BridgerillB,  Pennaylrania. 
McAvoy  Vitrified  Bnck  Company,  1316  Arch  Street,  Pluladelpbia,  Penn- 
ey Ivania. 
Medora  Shale  Briek  Company,  C.  C.  Mt^illan,  Medora,  Indiana. 
Metropolitan  Pariiu;  Briolc  Company.  J.  G.  BarbouTj  Canton,  Ohio. 
Michigan  Vitrified  Brick  Company,  Bay  City,  Michixan. 
Hurpfayaboro  Paving  Brick  Company,  £.  St.  Louia,  lllinoia. 
NelaoDville  Brick  Company,  C.  H.  Doan,  NebonTilte,  Ohio. 


Lope,  Pennaylvania. 


Jlay  Ccnnpany, 

ik  Company,  Bay  Oity,  Michigan. 
_  .     Hope  ntrified  Brick  CcHnpany,  New  V         " 
Noble  Brick  Company.  Glenwood,  Ohio. 
Novelty  Brick  and  Coal  Company,  Newcomentown^  Ohio. 
Oakland  Paving  Brick  Company,  Decota,  California. 
Patten  Clay  Ctraipany,  Patten,  Pennayivania. 
Patterson  Clay  Products  Company,  Clearfield,  Pennsylvania. 
Penn^lvania  Cla^  Company,  Pittsburgh,  Pennsylvania. 
Peebles  Paving  Bnck  Company,  F.  L.  K&miiu,  Fortamouth,  Ohio. 
Pitt^urgh  Vitrified  Paving  and  Building  Bnck  Company,  Kansas  City, 

Miaaouri. 
Poeton,  C.  E.,  Attica,  Indiana. 

PoatoD  Paving  Brick  Company,  J.  M.  Waugh,  Crawfordsville,  Indiana. 
Fortamouth  Granite  Brick  Company,  Pirutnok,  Kentucky. 
Puritan  Brick  Company,  Hamaen,  Ohio. 

*■    '     ■      "     '      "  •  '  "         j,y_  Oaleabi-^ 

mpanjr,  Iteynoldsville,  Pennsylvania. 
Saginaw  Paving  Brick  Company,  Saginaw,  Michigan. 
Scioto  Fire  Brick  Company,  C.  W.  T 
ShaioD  Clay  Producta  Company,  W    _        ,  .  . 
Shawmut  Paving    Brick  Company,   Alfred  Yatea,   Shawmut,    Fomsyl- 

Smith,  Companj^,  A.  F.,  P.  A.  Smith,  New  Brighton,  Pennayivania. 

Soisaon,  l^re  Brick  Company,  Jos^  Bolivar,  Pennsylvania. 

Soath  Zaneorille  Sewer  Pipe  and  Brick  Company,  J.  C.  Bolen,  Jr.,  Zanes- 

viUe.  Ohio. 
Southern  Clay  Manufacturing  Company,  Chattanooga,  Tennessee. 
Southern  Fire  Brick  and  Clay  Company,  Montetuma,  Indiana. 
South  Webiter  Brick  and  Tile  Companjr,  South  Webster,  Oiatt. 
Springfield  Baviog  Brick  Companv,  Springfield,  lUiDoia. 
Standard  Brick  Company,  CrawiordsTilie,  Indiana. 
Standard  Clay  Company,  Tacoma,  Washington. 
Standard  Shale  Company,  Youngs vi lie.  Pennsylvania. 
Standard  Vitrified  Brick  Company,  Coffeyville,  Kansas. 
Sterling  Brick  Company,  Olean,  New  York. 
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Stqip,  Peter,  maeeemta  to  8«nuitoii  ^triSed  Brick  Compftny,  Somtton. 

FennayWuiiB. 
fitnator  PKTina  Brick  Compuiy,  E.  F.  Plumb,  Streator,  Iltinou. 
fiuburbu  Brick  Gompaari  MoimdvnUe,  West  V^ginia. 
Tsm  Hattte  Vitrifiod  Brick  CompMiy,  J.  M.  HobHiu,  Terro  Haute,  Indiana. 
Thorton  Fire  Brick  Compaq,  O.  R.  Potter,  Ctarkibu^  Wert  Virginia. 
Thurber  Brick  Compaoy,  Thurtier,  Texas. 
Tidewater  PaTing  Brick  Companjr,  Catekill,  New  York. 
Toronto  Fire  Clay  Conqway,  Toronto,  Ohio. 

Trimble  Brick  Huuifactiiring  Company,  J.  H.  Simpeon,  Dayton,  Ohio. 
Tulsa  Brick  Company,  Tuln,  Oklahoma. 
Tuna  VftUeyPreeied  Brick  CwMiaMy,  Bradford,  Pemuylvania. 
United  Brick  Company,  Q.  H.  nancu,  Oreenaburg,  Penna^vania. 
United  Hre  Brick  Company,  Uniontown,  PennsylTaiiia. 
Vinton  Brick  Company,  Dayton,  Ohio. 
Vulcan  Brick  Company,  Wellaville,  Ohio. 
Wabaah  Clay  Company,  Veedersbur^  Indiana. 

Watson  town  Brick  and  Clay  Products  Company  JiVatsontown,  Pennsylvania. 
Weatern  Clay  Manufacturing  ComMny,  C.  H.  Brar,  Helena,  Montana. 
Weatport  ParinjE  Brick  Company,  John  W.  Hatl,  Baltimore,  Maryland. 
Windsor  Brick  Company,  J.  T.  Windsor,  Akron,  Ohio. 
Windsor  Brick  and  Tile  Company,  Sedalia,  Missouri. 
Wooetar  Bhale  Briek  Company,  W.  R.  Barahardt,  Jr.,  Woorier,  Ohio. 
Toungsnlte  Briek  and  TU9  Cmnpany,  Bradford,  Pennsylvania. 

Wood  Blodc  Paring  Mannfacturera 

American  CFeoaoting  Company,  Marian,  Illinois. 

American  Creosotii^  Company,  Louisville,  Kentucky. 

American  Creoaoting  Company,'  Newark,  New  Jersey. 

American  Creoeoting  Company,  17  Battery  Place,  New  York  City. 

American  Cieoeote  Works,  New  Orleans,  Louisiana. 

Ayer  and  Lord  Tie  Company,  Argenta,  Arkansas. 

Ayer  and  Lord  Tie  Company,  Carbondale^  Illinois. 

Ayer  and  Lord  Tie  Company,  Granada,  Misaiasippi. 

Barber  Asphalt  Paving  Company,  Maurer,  New  Jersey. 

Canada  Creoeoting  Company,  Louisville,  Kentucky. 

Chicago,  Burlington  and  Quiocy  Railroad,  Galeaburg,  Illinois. 

Chicago  Creoaotmg  Company,  Chicago,  Illinois. 

Colman  Croosotin^  Company,  Seattle,  Washington. 

Columbia  Creoeoting  Company,  Portland,  Oregon. 

Compressed  Wood  Preserving  Company,  The,  Cincinnati,  Ohio. 

CreoAoted  Wood  Block  Paving  Compaq,  New  Orleans,  Louisiana. 

En>iDger  and  Russell  Company,  Long  tsland  City,  New  York. 

Great  Northern  Railway  Company,  Bt.  Paul,  Minnesota. 

Oulf port  Creosoting  Company,  Guuport,  Mississippi. 

Indiana  Creoeoting  Ccunpany,  Louisville,  Kentucky. 

International  Creosote  and  Construction  Company,  Beaumont,  Tessa. 

International  Creoeote  and  Construction  Company,  Texarkana,  Texas. 

Jennison  Wright  Company,  Toledo,  Ohio. 

Kettle  River  Company,  The,  Madison,  Illinois. 

Kettle  River  Company,  The,  Sandstone,  Minn. 

Lonisvilte  and  Nashville  Railroad  Company,  Louisville,  Kentucky. 

Michigan  Wood  Preserving  Company,  Pittsburgh,  Pennsylvania. 

National  Lumber  and  Crwaoting  Company,  Texarkana,  Arkansas. 

New  Orleans  Wood  PresMring  Company,  New  Orlsans,  Louisiana. 

Northern  Pacofie  Railway,  Bt.  Paul,  MinnesoU. 
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Onfon-Wuhinstoii  RwlrcMtd  and  Nftvintion  Coiupa&y,  Poittand,  Oegcm. 

PkciGc  Croovoting  Comptuir,  EuU  Buvor,  WuhinKton. 

PeniuylTaiiiA  Rallrokd,  PbiladelptuA,  Pemuylvania. 

Pioneer  Lumber  tad  Oeoeottsg  Compaar,  Ensley,  AlabamA. 

Pittebui^  Wood  Preserving  Cranpuiy,  Attaburvi,  PeonsylTaaia. 

Puget  Sound  Wood  Pmerring  Companj,  Lowell,  Waahin (ton. 

Republic  Creoaoting  Company,  Mobile,  Alabama. 

iUpubtio  Creoaoting  Corapaoy,  ladiaa^mlia,  Indiana. 

Republic  CreoMrting  Company,  Minneapolia,  Bifinneaota. 

St.  Paul  and  Taeoma  Lumber  Company,  Taooma,  Washington. 

Shreveport  CreoMting  Company,  Bhrereport,  Louisiana. 

Southern  Creosote  Company,  Ltd..  Slidetl,  Louisiana. 

Southern  Pacific  Railway,  San  Franoaco,  California. 

Southern  Paving  Construction  Company,  ChattanooRa,  Tennessee. 

Boutbem  Wood  Preserving  Company,  Atlanta,  Georgia. 

U.  S.  Wood  Preserving  Cmnpany,  Norfolk,  Virginia. 

Wyekoff  Pipe  Craosotmg  C<nopan7,  Portsmouth,  Vir^nia. 

Amerfcui  Concrats  Inatituts 
BOABD  OF  DEBBCnON 

OjRcers. — ^Leonftrd  C.  Woboq,  President  Aberthsw  Constnic- 
taon  Company,  8  Beacon  Street,  Boston,  Masaachuaetts,  pieddent; 
William  E.  Hatt,  Profesaor  of  CSvil  E^nneering,  Purdue  Univer- 
nty,  Lafayette,  Indiana,  vioe^iresident:  Henry  C.  Turner,  Piecddott 
Tiuner  Conatniction  Company,  11  Broadway,  New  York  City, 
TJce-preddent;  Robert  W.  Ledey,  Pramsylyania  Building,  Phila- 
delphia, PamndvaDia,  treasurer;  C.  L.  Fish,  1418  WaJnut  Street, 
Phuadelphja,  PennBylvania,  secretary;  Richard  L.  Humphrey, 
Consultmg  F.ngneer,  Harrison  Buildmg,  Philadelphia,  Pousyl- 
vania,  past  preeddent. 

Diredors. — FirstDistrict,  WilIiamH.  Ham,  Consulting  En^eer, 
88  Pearl  Street,  Boston,  Mflssachusette;  Second  District,  Edward 
D.  Boyer,  Expert,  Atlas  Portland  C^ent  Company,  30  Broad 
Street,  New  York  City;  Third  District,  Ernest  Ashton,  Chemi- 
cal Engineer,  Lehigh  Portland  Cement  Company,  AUentown, 
Pennsylvania;  Fourth  District,  William  P.  Anderson,  President 
Ferro-Concrete  Construction  Company,  Richmond  and  Harriet 
Streets,  Cincinnati,  Ohio;  Fifth  District,  Alfred  E.  Xihidau,  Man- 
ager, Western  Division,  Corrugated  Bar  Company,  20  West  Jack- 
son Street,  Chicago,  Illinois;  Sixth  District,  John  B.  Leonard, 
CSvil  Engineer,  SX^  Rialto  Building,  San  Francisco,  Califonua. 

National  Lime  HanDfactnrers  Association 

Offieers. — William  E.  Carson,  president,  Riverton,  Virginia; 
M^tin  Deeley,  first  vice-president,  Lee,  Massachuaetta;  J.  F. 
Pollock,  second  vice-president,  Kansas  City,  Miaaouri;  Bernard 
L.  McNuIty,  third  vice-president,  Anniston,  Alabama;  Fnd  K. 
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Irvine,  flecretary,  Chicago,  niinois;  C.  W.  S.  Cobb,  treasurer,  St. 
Louis,  Missouri. 

Executive  CommiOee. — ^W.  E.  Carson,  chairman,  ex-officio; 
Charles  Warner,  Wilntii^ton,  Delaware;  Lawrence  Hitchcock, 
Clevdand,  Ohio;  H.  8.  Gray,  Louisville,  Kentucky. 

National  Aatodatloii  of  Sand  and  Gravel  Prodncsra 

Offictra. — F.  W.  Renwick,  Chicago  Gravel  Compai^,  343  S. 
Dearborn  Street,  Chicago,  Illinois,  president;  H.  H.  Halliday,  Hal- 
liday  Sand  Company,  Cwro,  Illinots,  first  vice-president;  W.  F. 
Bradley,  Ohio  and  Michigan  Sand  and  Gravel  Company,  Toledo, 
Ohio,  second  vice-piesidentj  H.  F,  Curtis,  Lyman  Sand  Company, 
Omaha,  Nebraska,  third  vice-president;  Lee  R.  Witty,  Wabash 
Sand  and  Gravel  Company,  Terre  Haute,  Indiana,  fourth  vic»- 
president;  C.  H.  Brand,  Atwood-Davis  Sand  C<Hnpany,  Chicago, 
Illinois,  treasurer. 
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AMERICAN  HIGHWAY  ASSOCIATION 

The  Amoiean  Hi^way  Assootatioo  was  organised  at  Washing- 
toD,  D.  C,  Novemba  22,  1910. 

Its  purposes  are: 

To  correlate  aod  barmomie  the  efforts  of  ^1  existing  organisfr- 
tions  working  for  road  improyeioeDt. 

To  arouae  and  stimulate  sentiment  for  road  improvement. 

To  strive  for  wise,  equitable  and  uniform  road  legislation  in  every 
State. 

To  aid  in  bring^  about  efficient  road  administration  in  the 
States  and  th^r  subdivisions,  involving  the  introduction  of  skilled 
supervision  and  the  elimination  of  politics  from  the  management 
of  the  public  roads. 

To  seek  continuous  and  ssrstematic  maintenance  of  all  roads, 
the  claamfication  of  all  roads  according  to  tr^c  requirements, 
payment  of  road  taxes  in  ca^,  and  adoption  of  t^e  principle  ot 
State  aid  and  State  supervision. 

To  advocate  the  correlation  of  all  road  construction  so  that  the 
important  roads  of  each  county  shall  connect  with  those  of  the 
adjoining  counties  and  the  important  roads  of  each  State  shall 
connect  with  those  of  adjoining  States. 

To  strive  for  the  utilixation  of  convict  labor  on  works  of  public 
improvement,  where  that  course  is  connstent  with  the  loc^  policy, 
BO  as  to  involve  the  least  possible  compeUtion  with  free  labor,  the 
utmost  public  benefit,  and  a  healthy  moral  and  phjrsical  develop- 
ment of  the  convict.  In  many  States  tiliese  results  can  be  attained 
by  uung  the  convicts  tm  road  work  or  the  preparation  of  load 
materiiJs. 

ConatltatlMt 

(u  amended) 

Sbotiok  1.  Tbe  name  of  this  orsaniuUon  «h*ll  ba  Tbb  Ambbic&k 
HiOHWAT  AMOounoK. 

AancLi  li 

Objtet 

Section  1.    The  object  of  this  Anociation  ii  to  hannoaiae  and  eorralata 

all  eflorta  for  the  improvement  of  the  i»ubUa  roada,  to  the  end  that  adequate 

and  eStdent  systoma  of  road  oooatniotioa,  admioiatration,  aad  maintenaDM 

■nar  ba  adopted  in  «U  of  the  Stataa. 
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Mtmbenhip 

Shtiom  1.  The  rccular  memberahip  <rf  tliii  AatooUtion  ahklt  be  eoia- 
poMd  of  kU  peraona  who  sh&U  aiga  the  roll  of  membership  at  the  time  of 
orguuiatioD,  or  make  writtea  application  to  the  Seoret&ry  and  p^y  umual 
duea  for  one  year  in  advance,  membenhip  to  begin  with  written  acceptance 
by  the  Secretary. 

Sxc.  2.  The  amociate  memberahip  shall  consiBt  of  all  memben  of  State 
and  other  or^aniiations  for  road  improvement,  coOperatinK  with  this  Amo- 
eiation,  prondtd,  that  a  roster  of  such  mnnbenhip  shall  be  filed  with  the 
Becretary  by  said  orguiisatioD. 

Sec.  3.  TfaeBustamiDgmembershipihallconBiBtofallpersonsororgwd- 
sations  who  shall  sign  the  roll  of  suBtalninK  memberahip  at  the  organisaticHi 
of  this  Association,  or  make  written  application  to  the  Seeretary  and  pay 
aanui^  duea  for  sustaiiting  membership  one  year  in  advance,  members&ip 
to  begin  as  soon  aa  written  aoeeptanco  shall  tiave  been  received  from  the 
Seeretary. 

Abtici«  V  (as  amended) 

Qfiean 

SsonoN  1 .  The  officers  of  this  AMoeiation  altall  consist  at  a  Presideat, 
a  Vice-President,  a  TrMSurer,  and  a  BMrd  of  Direotora,  oonaiating  of  tbe 
Freeident  and  Vice-Preeide&t  of  the  Association  and  twenty-three  addi- 
tional membera,  to  be  elected  at  the  annual  meeting  of  tbe  Aasooiation 
aa  hereinafter  provided,  and  auch  other  executive  omoen  as  may  be  ap- 
pointed by  the  Executive  Conuoittee. 

Sec.  2.  Tbe  President,  Vice-President,  Treasurer,  and  membera  of 
the  Board  of  Directon  Bnall  be  regular  or  sustaining  membera  of  the 
Association,  and  afaall  be  elected  at  the  firat  regular  meeting  and  annually 
thereafter,  except  that  the  membera  of  the  Board,  exclusive  of  the  officera, 
shall  be  elected  in  three  eroups,  the  (irat  to  hold  office  for  a  period  of  three 

Sean,  the  second  to  hola  office  for  a  period  of  two  yeara,  and  the  third  to 
old  office  for  a  period  of  one  year,  vacancies  on  the  Board  to  be  filled  an- 
nually thereafter. 

AHTtOLl  VI 


BaenoH  1.    Then  aball  be  four  atanding  eomndttee*  of  thia  AMoeiatioit : 

An  Executive  Committee,  conaiating  of  five  membera;  a  fiaanee  Committee: 
a  Committee  on  Membership,  and  ao  Auditing  Cumnittee,  conaiating  of 
three  membera.  The  membm  of  tbe  Auditing  Committee  ahall  be  selected 
by  the  Freeident  at  the  firat  annual  mfintlns  and  shall  hold  office  until  tbe 
next  ragular  meeting  of  the  Association.  The  membera  of  the  other  three 
eommittees  shall  be  selected  by  tbe  Board  of  Directon,  and  shall  hold  offiae 
until  the  next  regular  meeting  of  tbe  Anociatioa. 
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Sbctioh  1.  This  Constitution  nuy  ba  unanded  at  onj  regular  ineetlnK 
_  _  tiia  Aaaooiation  by  tfaree-fourtha  of  tbfl  qualified  voten  preaent,  profitbcl, 
that  the  Secretary  «faall  notify  memben  oi  the  Aaaociation  of  said  ngular 


AmoLB  VIII 

By-La«i 

SsenON  1.    The  Board  of  Directora  ahall  make  auch  By-Lam  for  the 

(OTemment  of  the  AMoeiation  ae  it  may  deem  neeeeaary,  aod  which  shall 

Bot  oonfiiet  with  the  pronaion*  of  the  Ci»utitutioa,  and  may  amend  ot  alt«r 

UMMme. 

By-LawB 


Antaial  Dvti 

Sbctuw  1.    Theannualdnea  forragular  membera  of  the  Aaaociation  ahall 

be  $6,  payable  in  advanoe.    Annual  duea  for  suBtainiug  members  shall  be 

$100,  pavable  in  advaoee.    Associate  maabeia  ahall  not  oe  required  to  pay 

annuM  dues  to  this  Assooiation. 

Axnoui  II 
Votinu  PriviUgti 
Bbotion  1.  Regular  members  of  the  Asaociation  ahall  be  entitled  to 
participate  in  its  proceedingi,  and  TOte  upon  all  questions  that  may  come 
Wore  the  AasoeiatioD.  Associate  members  shall  be  entitled  to  participate 
in  diiousaiom  of  questions  before  the  Association.  Sustaining  memben 
shall  be  entitled  to  participate  in  diseuasiona,  and  to  vote  upon  queatiooa 
before  the  Aaaociation. 

AZTUXI  III 

Dtttif  of  Offietn 

SicnoM  1.    The  Preaident  shall  be  the  executive  head  of  the  Amoolation 

He  shall  mside  at  all  meetings  of  the  Association,  and  shall  appoint  an 

Auditing  Committee  and  all  temporary  committees. 

See.  2.  In  the  absence  of  the  President  the  Vice-Frerident  shall  act  in 
his  place  and  stesd,  promded,  that  in  the  absence  of  both  the  President  and 
Vice-Fresident  the  Executive  Committee  shall  immediately  elect  one  of  its 
membera  to  perfonn  the  duties  of  the  President. 

Sic.  3.  The  Secretary  shall  keep  the  records  and  minutes  of  the  Associa- 
tion. Ha  shall  draw  all  orden  upon  the  Treasurer  for  the  payment  of  money. 
He  shall  serve  all  notices  and  perform  all  duties  neoesaary  to  the  proper 
conduct  of  the  business  a&aira  of  the  Aasooiation,  and  shall  perform  such 
additional  duties  as  may  be  sssiKned  to  him  by  the  Board  of  Directors. 
He  shall  make  written  report  annually  of  the  work  of  the  Assooiatioii,  and 
shall  miUce  such  special  written  reports  to  the  Board  of  Directon  as  they 
may  require  from  time  to  time. 

Sec.  4.  The  Traasorer  shall  be  the  custodian  of  the  funds  of  the  Associa- 
tion. He  shall  pay  all  orden  for  money  duly  signed  by  the  Secretary.  He 
shall  make  a  wntten  report  annutUly  to  the  Association,  accounting  for  all 
funds  received  and  disbursed.  If  the  Treasurer  sh^  for  good  and  sutBcieot 
reason  be  temporarily  unable  at  any  time  to  perform  the  duties  (^  hia  office. 
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ho  ahall  BO  inform  the  chainnui  of  the  Executive  Committee,  who  aball, 
with  the  oonourrenoe  of  two  other  membera  of  sud  committee,  deeiinate 
one  of  their  membera  to  perform  thedutieeof  l^eBUrer.  until  eucb  time  as 
tlie  Treaaurer  aball  reaume  hia  dutiea  and  ao  inform  tlM  ebairman  of  th* 
Executive  Committee. 

Sxo.  fi.  The  Organiaer  ahftl!  perfona  aoob  dutiea  aa  &re  asoigned  to  him 
bj  the  Board  of  Directora. 

Sao.  6.  The  Bovd  of  Direetora  ahall  at  ita  firat  meeting  and  umuall7 
thereafter  elect  a  chairman.  The  Board  shall  ba*e  eustod]'  of  all  property 
of  the  Association;  shall  have  charn  of  the  financial  affaire  of  the  Aaaocift- 
tion;  ahiJl  provide  wava  and  means  Tor  its  ezpenaea,  ahall  appoint  all  reipilar 
oommitteee  and  all  offioera  not  otherwiae  provided  for,  shairhave  supervision 
and  control  over  all  work  carried  on  bv  tne  Association  and  its  officers,  and 
shall  511  all  vacancies  in  its  own  memDersHp  and  among  the  offioera  of  tlie 
Aasoeiatlon  l>etween  the  meetinci  of  the  Aasoelatioo. 


Dvlin  of  Cammtttn 

Sbction  1.  The  Exeenlive  Committee  shall  act  for  the  Board  of  Direo- 
tore  and  exercise  all  the  powers  of  aaid  Board  in  the  Interim  between  the 
meetings  of  said  Board,  and  shall  report  quarterly  to  the  Board  the  condi- 
tion of  Uie  Aseociation  and  its  work. 

8aa  2.  TbeCmnmitteeonFlnanoeahallprovidefortheraiBingof  funda 
to  carry  on  the  work  of  the  Associattoo  and  sWi  have  supervision  over  tlie 
financial  aSairs  of  the  Association. 

Bki.  3.  The  Cc«nmittee  on  Membership  shall  deal  with  all  queafiona 
relating  to  membership  in  ttie  Aseociation,  and  ahall  take  such  steps  as  it 
may  deem  advisable  for  increasing  **■ ' — *•'-  -'  **-  * .--•!-- 

BBC.  4.    The  Auditing  Commit 
the  Secretary  and  the  Treasurer. 


Snc.  2.  The  Board  of  IMrectors  may  fix  the  time  and  place  of  ita  meet- 
ings, provided  that  it  shall  meet  at  least  once  in  each  year. 

8xa  8.  The  Executive  Committee  shall  fix  the  tune  and  plaoe  of  ita 
saeetinp,  provided  that  it  ahall  meet  at  least  once  in  eaehtl>ree  men  the. 

A>noLi  VI 

Qvarvmt 

Bacnoif  1.    A  quorum  of  tiie  Aseociation  ahall  consist  of  fifty  membera 
-  -'-  "  '"8  present  in  person. 

A  quorum  oi  the  Board  of  Direetors  shall  oonsiat  of  five  membera 

e  present  in  person. 

Aqun-umoltbe  Executive  Committee  shall  conaiatof  amajor- 


who  sliall  be  present  in  person. 

Sbo.  3.  A  quorum  ol  the  Bo 
who  ahall  be  present  in  person. 

Sac.  8.  Aqun-umolth  " 
ity  of  its  msmbei 
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BncnoN.  1.  The  By-Laws  of  thuAwoeutioa  may  be  altered  or  amendad 
\y  the  Board  of  Directors,  at  their  diacretioo,  pnmded,  that  mieh  By-LAin 
hall  not  confiiet  with  the  pronnona  of  the  Conatitution. 


In  addition  to  its  volunteer  non-^paid  worken,  the  Aasodation 
has  a  small  corps  of  thorou^y  competent  salaried  m&n  vboet 
duties  are:  to  appear  before  State  I^lslative  conunittees,  on  faivita- 
tion,  and  give  advice  on  pending  road  legislation:  to  addreas  con- 
ventionfi  and  local  meetinge  in  advocacy  of  needed  reforms  in  road 
improvement;  to  organise  and  prepare  working  plans  for  local 
road  improvement  aaaociations;  to  prepare  articleB  of  educational 
and  news  value  for  the  use  of  the  press  in  arounng,  stimulating 
and  directing  public  sraitimait. 

The  Association  is  continually  assembling  data  concerning  the 
progress  and  status  of  the  road  movement,  embracing  road  legia- 
latioQ,  bond  issues,  mileage  and  coat  of  roads,  organisation  work, 
etc. 

Annually  the  Assodation  holds  a  Boad  Congress  for  the  discus- 
don  of  problems  of  road  caistruction,  maintenance  and  adminis- 
tration, and  for  oorrelati<m  and  coSrdination  of  the  work  conducted 
by  the  various  State  and  Interstate  road  organisations. 

The  Association  codperates  with  railroad  compames  and  the 
national  eovermnent  in  educational  campaigns  through  the  medium 
ol  "Good  Roada  TrMns."  Under  this  plan  the  government  pro- 
vidca  a  miniature  working  exhibit  illustrating  types  of  roads  and 
methods  of  construction,  a  stereopticon  with  dides,  and  assigns 
one  or  more  demonstrators  to  accompany  the  train  i^  govenunent 
expense  for  salary,  travel  and  subsistence.  The  Assodation  at 
its  own  expense  provides  an  experienced  oiganiaer  who  organises 
in  each  county  traversed,  a  practical  aaaociation  and  suggests  a 
constitution  and  a  working  plan  for  it.  The  plan  in  general  is 
as  follows: 

It  is  suggested  that  as  soon  as  the  orgasiutitHi  has  been  otan- 
pleted,  a  constitution  and  by-laws  adopted  and  permanent  officers 
elected,  worldng  committees  should  be  sdected  whoee  distribution 
of  duties  and  responsibilitiea  should  be  somewhat  as  follows: 

(a)  Committee  on  Road  AdminiatraUon. — This  committee  should 
ascertain  the  laws  upon  which  the  road  administration  of  the 
county  or  locality  are  based,  the  personnel  of  the  offidal  organisa- 
tion selected  to  cany  out  such  laws,  the  revenues  availutle  for 
road  purposes,  how  obtained,  how  expended,  and  what  system  of 
accounting  and  recordiog  is   followed.    It  should 
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needed  refonns  in  road  Uwb,  organisation  and  administration; 
U  should  aacertain  the  various  sources  of  revenue  and  plana  for 
nUsing  additicmal  revenues;  and  should  eventually  formulate  its 
fiinrfiTiyi  into  a  report  contuning  recommendations  for  the  future 
financing  of  road  work. 

(b)  CommiUee  on  Road  MaUriah. — This  committee  should  aflcer- 
bun  the  locatitoi,  character,  quantity  and  availability  of  all  road 
materials  in  the  county,  lois  work  can  be  much  facilitated 
by  cooperation  with  the  Office  of  Public  Boads  of  the  United 
States  Department  of  Agriculture,  which  makes  analyBee  and  teats 
of  road  materials  free  oS  charge,  whereby  the  Idnd  and  quality 
of  road  building  material  can  be  definitely  ascertamed.  The 
committee  should  aJeo  make  a  study  of  transportation  facilities 
(or  road  materials,  and  work  out  plans  whereby  the  county  or 
locally  can  obtain  the  best  materials  in  the  easiest  and  most 
economical  manner.  They  might  connder  the  adviaabili^  of  the 
purchase  <A  quarries  and  gravel  pita,  the  arrangement  of  special 
rates  with  the  nulroad  companies,  the  preparation  of  the  materials 
by  county  priaonera,  etc. 

(c)  CommiUee  on  Road  ConatrucHon  and  Maintenance. — This 
committee  should  ascertun  the  mileage  of  public  roads,  and  dasnfy 
than  according  to  amount  and  importance  of  traffic,  ascertaining 
the  improvement  that  is  necessary  and  the  probable  cost;  draw  up 
a  general  plan  for  the  gradual  improvement  of  all  the  county  roads 
slcHiff  definite,  intelligent  lines,  according  to  the  means  avulable: 
obtam  data  bearing  upon  all  phases  of  road  construction;  and 
should  coSperate  closely  with  the  committee  on  road  materials 
in  drawing  up  its  recommendations  as  to  the  kind  and  amount  of 
road  coostructicHi  to  be  undertaken.  It  should  make  a  close 
study  of  road  m^tenance,  with  a  view  to  introducing  the  best 
and  most  economical  meUiods  for  miuntajning  the  roads.  It 
should  look  into  the  relative  merite  of  the  various  kinds  of  road 

auipment,  and  aid  the  county  authorities  by  information  and 
vice  in  securing  the  necessary  equinment. 

(d)  Committee  on  Earth  Roade. — This  committee  should  devise 
ways  and  means  for  stimulating  interest  in  the  road  drag,  and 
should  endeavor  to  bring  about  the  general  use  of  this  smple 
UtUe  implement.  Records  could  be  kept  of  the  numlier  of  drags 
in  use,  and  the  mileage  of  roads  r^ularly  dragged  as  the  result 
of  the  work  of  the  committee.  Contests  could  be  inaugurated 
and  publicity  pven  the  work,  so  that  the  interest  nught  become 
widespread,  and  practical  results  accomplished. 

The  Association  plans  to  issue  instructive  publications  from  time 
to  time,  in  addition  to  the  Year  Book,  including  the  papers  read 
and  proceedings  bad  at  the  Annual  Road  Congress. 

The  forgoing  specific  examples  mtUcate  in  part  the  meUuda 
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by  which  the  AaKMUtioii  ia  endMToring  to  eany  oatits  purpoMs. 
New  methods  mod  new  lines  of  utivity  fraquntly  derdop  and 
■re  utilised  u  far  w  praetioaUe. 


Waiswax  Hiawoii 
PMridant,  SouthMn  lUilw^  CoutpKoy 

LooAN  WAixn  Pao> 
DiMctor,  U.  S.  OffiM  of  PubUs  Btwds 


CImrman,  Board  of  Direeion  . 

Jakes  8.  Hablan 
ChMRaaa,  IntenUte  Commeree  CommiMJon  i 

CAatrmoH,  Sxoeuti—  CommiUM 
L>OMAH>  Tditb 

PiMhunt,  N.  C. 

FiMStcrOary 

CxASLSB  P.  LiflVI 

Board  of  IMracton 
TtamM  txpin  1916 

Qbobo>  W.  COOI.IY,  Bute  HiKhwBT  En^nmr,  St.  Paul,  Mi 

Geob<»  C.  Dibhl,  Chumuui,  Good  RoMa  Bmtd,  A.A.A. 

ClaUmob  a.  Kknton,  President,  Indiuia  Good  Rowla  AaHoeiation. 

Jambb  H.  M acDonau>,  foimer  State  Highmy  CtunmiBeionsr,  Conneotiout. 

E.  J.  MBHBUf,  Editor,  Bngine«riitg  Steord. 

Db.  Jobbfs  HicBi  Pratt,  State  Oeologiit,  North  Carolina. 

Ttnu  expin  1910 


L.  E.  JoBNBOif,  president  Norfolk  and  Western  RaUway  Compan;. 
JoBBPB  W.  Joins,  New  Yoil  City. 

A.  N.  JohNBON,  chief  nnynciftr.  Bureau  of  Municipal  Resesroh,  N.  Y.  Gty. 
Tboius  O.  Nobbis,  president,  Arisona  Qood  Boadi  Association. 
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Term*  expire  19t7 
A.  O.  Batckkumr,  American  Automobile  Amocifttion. 
Ca^RLXB  D.  Blambt,  ohainaui,  CAlifonua  Highway  CommiHioti. 
S.  E.  BsADT,  Beeretary,  Jllinoia  Highway  Comminion 
RiCHASD  H.  Eduondb,  editor,  Sfant^oclureri  Record. 
Brtah  La^rop,  member,  Linooln  Park  Commiuion. 
LioNABD  TuiTB,  pteddflut,  Capital  Hishway  Aasociation. 
WiLLUK  T>.  SOBUB,  ohairman,  Maaaacnuaette  Higbwajr  Commioaion. 
W.  Ton  Wnm,  eounty  oommiasioner  of  Fulton  County,  Georgia. 

Honorary  Member 


ContribQtintt  and  Snatatniaft  Membera 


Alpha  Portland  Cement  Company 
Anociation  of  Ameriean  Portland 

Cement  Manufacturers 
Atlanta  Gaa  Light  Company 
Atlantic  Refining  Company 
Atlas  Portland  Cement  Company 
Atlantic  Coast  Line  Rulroaa  Co. 
Baker,  John,  Jr. 
Barber  Asphalt  Paving  Company 
Barrett  Manufaoturing  Company 
Beatty,  W.  T. 
B.  R.  i,  P.  Railway  Co. 
Butterworth,  William 
California  Portland  Cement  Co. 
Canada  Cement  Company,  Ltd. 
Carnegie,  Andrew 
Caae,    J.    I.,    Threshing    Machine 

Company 
Chesapeake  &  Ohio  Ry.  Co. 
Chicago  Portland  Cement  Company 
Ohioaso,  Rook  Island  and  Pacific 

Railway  Company 
Cullinan,  J.  S. 

Dixie  Portland  Cement  Company 
du  Pont,  Coleman 
du  Ponfc  Pierre  8. 
Edison  Partland  Cement  Company 
Good  Roads  Machinery  Company 
Huasteea  Petroleum  Company 


Huron  &  Wyandotte  Portland  Ce- 
ment Compuiy 

Illinois  Central  Railroad  Compasy 

Lathrop,  Bryan 

Lehigh  Portland  Cement  Company 

Long,  R.  A. 

Marquette  Cement  Manufacturing 
Cranpany 

National  Gash  Repster  Company 

National  Paving  Brisk  Manutae- 
turers  Aiaociation 

Norfolk  A  Weatem  Ry.  Co. 

Ogleba^  Earl  W. 

Ryan,  Tiiomaa  F. 

Seaboard  Air  Line  Railway 

Sewall,  Arthur  W. 

SotTay  Prooees  Company 

Southern  Railway  Co. 

Southweetem  Statee  Portland  Ce- 
ment Company 

Southern  Bell  Telephone  Co. 

Standard  Oil  Company  of  New  York 

Tufts,  Leonard 

United  SUtes  Asphalt  RefiDing 
Company 

Vulcamte  Portland  Cement  Co. 

Warner  Company,  Charles 

Warren  Brothers  Company 

Wataon  Wagon  Company 


Abbott,  D.  E. 
Abbott,  D.  E. 
Abbott,  R.  S. 
Abney,  Martin  J. 
Abney,  William  0. 
Ache&B,  Frits 
Adams,  Albert  8. 


Reftalor  Memban 


Adams,  Byron  6. 

Adams,  Joseph 

Adame,  J.  C. 

Adams,  J.  D.  A  Company 

Adger,  John  B. 

Affleck,  B.  F. 

Ailee,  Edward  H. 
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Ailes,  Milton  E. 

Albert,  J.  Tsvlor 

Albri^t.  J.  J. 

Alcott.  Edwanl 

Ald«rson,  CharlM  M. 

Alexander,  Charlee  B. 

Aleuuider,  Herbert  L. 

AlexMkdr*,  Mn.  John  E. 

Allan,  A.  M. 

Allen,  Beuiajnin 

Alien,  E.  M. 

Allen,  P.  R. 

Allen,  Ivan  £. 

Allen,  J.  E. 

Allen,  T.  Warren 

Alliance  Clav  Produet  Oonmany 

Aladorf,  W.  A. 

Alaen'e  American  Portland  Cement 

Works 
Alton  Brick  Cotapmj 
American  Ballast  CcMnpany 
American  Cuting  Compaoy 
American  Sheet  and  Tin  Plate  Co. 
American  Tar  Prodaats  Company 
Amies  Asphalt  Company 
Amos,  Georire  £■ 
Anderson,  CtifFortl  L. 
Anderscm,  David  Q. 
Anderson,  D.  O. 
Anderson,  Edward  L. 
Anderson,  Mrs.  Edward  L. 
Anderson,  Fruik  B. 
Anderson,  Henry  B. 
Anderson,  Hennr  W. 
Angle,  Charlee  M. 
Anachuta,  H.  E. 
Ansley,  Edwin  P. 
Aracon  Hotel 
Aronbald,  Joaepk  A. 
Aebeville  Motor  Club 
Asphalt  Block  Pavement  Company 
Anston,  W.  H. 
Aetor,  Vincent  W. 
Atha,  Howard  D. 
Atherton,  Peter  Lee 
Atkinson,  H.  M. 
Atkinson,  S.  T. 
Atkinson,  W.  E. 
Atlanta  Chamber  of  Commerce 
Atlantic  City  Hotel  Men's  Assn. 
Atwater,  A.  A. 
Austin  Brothers 
Ayree,  Ernest  P. 

Babb,  Frank  H. 
BabcocV,  F.  R. 
Baily,  Albert  L. 


Baiid,  Campbell  A. 
Baker,  Charles  Whitina 
Baker,  M.  W. 
Baker,  Robert  D. 
BiUdwin,  Leonard  E. 
Ball,  James  F. 
BftUou,  W.  B. 
Bannister,  E.  C. 
Baiber,  C.  8. 
Barbour,  J.  K. 
Barbour,  W.  T. 
Barnes,  J.  Lee 
Bamett,  J.  W. 
Barney,  Charlee  D. 
Barr,  J.  H. 
Barrv  Jt  Low 
Bartlett,  G«orge  S. 
Bartol,  George  E. 
Batchelder,  A.  G. 
Batchellor,  F.  G. 
Bates,  Mrs.  A.  E. 
Bates,  Adelmer  M. 
Bates,  B.  L.  M. 
Bates,  George  E. 
Bates,  Onward 
Bauer,  Jacob  L. 
Baughman,  E.  A. 
Baumgardner,  Chas.  L. 
Baumgartner,  £.  H. 
Baylisa,  Charles  W. 
Beall,  John  S. 
Beard,  H.  C. 
Beatty,  Frederick 
Beatty,  S.  F. 
Beck,  J.  P. 
Beck,  Raymond 
Bedford,  Thos.  A. 
Beeeroft,  David 
BeegUey,  Lloyd 
Beeg^Iy,  L.  A. 
Beeman,  R.  H. 
Beer,  Oscar  B. 
Behmns,  H.  F. 
Belden,  James  M. 
BeU,  A.  S. 
Bell,  Albert  T. 
Bell,  A.  W. 
Belt,  Julia 
Belvin,  Preston 
Bennett,  Charles  J. 
Bennett,  Louie 
Bennett,  W.  M. 
Bentley,  Cyrus 
Berger,  C.  L.  &  Sons 
Bergquist,  J.  G. 
Bennin^hani,  Walter  A. 
Bemheim,  Robert  B. 
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BMch,  C.  G. 
Beeley,  Mrs.  CfaM.  H. 
Bigelow,  Edward  M. 
Big  Four  Clay  Company 
BiKKB,  Hermann  M. 
BitlingB,  S.  O. 
BillinEBley,  Jamea  W. 
Birdiboro  Stone  Company 
Birmin^am  Slag  Company 

Black,  John  A. 

Blair,  C.  C. 

Blair,  Will  P. 

Blaker,  G.  H. 

Blanchard,  Arthur  H. 

Blanohard,  C.  A. 

Blaney,  Charies  D. 

Block,  Jeese  A. 

Board  of  Commerce  of  Red  Buik 

Board  of  County  Comn 

Board  of  Park  CommtM 

Bodine,  Samuel  T. 

BotliuK,  George  W. 

Bond,  8.  N. 

Bonham,  H.  L. 

Boocock,  Murray 

Boonnan,  T.  Hudi 

Boudinot,  Allen  R. 

Bourland,  R.  R. 

Boury.  Louis  J. 

Bovard,  W.  0. 

Bo  wen,  Henry  S. 

Bowers,  George  M. 

Bowlby,  Henry  L. 

Bowman,  E.  L. 

Bowman,  H.  A. 

Bowman,  John  MoE. 

Bowman,  Tom  B. 

Bowne,  S.  E.,  Mn. 

Boyd,  D.  C. 

Boyd,  H.  F. 

Boyer,  Edward  D. 

Boyeaon,  A.  E. 

Boynton,  C.  W. 

BoyntOD,  Geo.  H. 

Boynton,  Jesse  L. 

Boynton,  Walter  C. 

Bradley,  Mrs.  Charles 

Bradt,  S.  E. 


Breees,  W.  E.,  . 
Brewer,  C.  S. 
BriggB,  B.  A. 
Bristol  Board  of  Trade 


Brittain,  Karl  W. 

Britton,  Roy  F. 

BrittOD,  W.  M. 

Brobeton,  Joseph 

Brooks,  Peter  C. 

Brooke,  R.  E. 

Brooks,  Mrs.  Re^nUd 

Brown,  Charles  C. 

Brown,  George  Warren 

Brown,  Latfarop 

Brown,  L  Q, 

Brown,  L.  K. 

Brown,  Martin  L. 

Brown,  R.  T. 

Brown,  W.  C. 

Brows,  William  G. 

Browmng,  W.  J. 

Brownson,  Rear  Admiral  Willard  H. 

Bruce,  Frederick 

Bryan.  T.  Ed. 

Bryden,  E.  H. 

Buchanan,  Frederick  T. 

Buchanan,  H.  C. 

Buck,  Church 

Buckinsham,  John  R. 

Buff,  fTiUiam  J. 

Buflum,  Frank  W. 

Bugg,  B.  I. 

Bnrch  Flow  Works  Company 

BurgeTin,  Julius  E. 

Burke,  John 

Burlet^,  L.  J. 

Burtew,  Gen.  N.  8. 

Buraham  Mrs.  J.  A. 

Burnley   J.  G. 

Burrell  B.  H. 

Bush,  B.  F. 

Bush.  S.  P. 

Butler,  Chaa.  Henry 

Byrd,  H.  F. 

Byrd,  William 

Cabell,  Henry  C. 
Caldwell,  H.  W. 
Caldwell,  J.  G. 
Caley,  Frederick  H. 
CaUuos,  R.  M. 
Cameron,  Bennehan 
Campbell,  A.  W. 
Campbell,  C.  W. 
Campbell,  Geo.  fi. 
Campbell,  I.  K. 
Canada  Creoeoting  Company 
Capito,  Charles 
Carey,  Arthur  A. 
Carlisle,  J.  N. 
Carman,  C.  W. 
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CarmiohMl,  Otto 

CariMpe  Library 

Cvotina  Portland  Cement  Co. 

Carpenter.  George  B. 

Carpenter,  0.  V. 

Carr,  JnlUn  9. 

Carr,  Julian  8.,  Jr. 

Carter,  Oale  Auguetua 

Carter,  H.  R. 

Carter,  Tbcfflua  N. 

Caae,  E.  J. 

Caswell,  F.  B. 

Cement  Stone  A  Tile  Company 

Cbalfant,  Mies  Isabella  C. 

Chalmera  Motor  Company  of  Mi>- 

Chalmera  Motor  Car  Company  of 

Virginia 
Chamber  of  Commerce  of  Birming- 

Chamber  of  Commcroe  of  Clean, 

N.  Y. 
Chancellor  Hotel 
Chandler,  J.  H. 
Cheney  &  Armatrong 
Ch^n,  R.  D. 
Chaplin,  B.  M. 
Chapman,  A.  D. 
Ch^nnan,  Floyd  6. 
Chaae  &  Company,  L.  C. 
Chatfield-Taylor,  H.  C. 
Chattanooga  Sewer  I^pe  and  Fire 

Brick  Company 
Cherry,  W.  I. 
Cheater  County  Road  SuperrisorB 

Aaeooiation 
Chester,  F.  J. 
Chi  Ids,  Richard  T. 
Chilton,  Joseph  E. 
Chilton,  William  B. 
Chittenden,  W.  J.,  Jr. 
Chollar,  W.  T. 
Chorpening,  Geo.  B. 
Christie,  Lindsay  R. 
Chubb,  Percy 
Claok,  James  M. 
Clark,  C.  M. 
Clark,  F.  H. 
Clark,  Herbert  L. 
Clark,  Jamea  B. 
Clark,  L.  H. 
Clark,  T.  R. 
Clarke,  Vincent  B. 
Clarkson,  J.  D. 
Classen.  Charles  H. 
Clay,  Buekner 


Clifford,  R.  J. 

Clover,  Rear  Admiral  Richardson 

Club  Journal,  The 

Clyde,  Wm.  P. 

Cobb,  Lamar 

CoU>,  Hurray  A. 

Cochran,  J. 

Coffman,  C.  C. 

Coke,  John  A. 

Colcord,  E.  C. 

Coleman,  Geo.  P. 

Collins,  Justus 

Colorado  To  Gulf  Highw^  Assn. 

Commercial  Club 

Commissioners  of  Roads  and  Reve- 

nues,  Colquitt  County,  Ga. 
Commons,  John  J. 
Ccunmonwealtfa  Stsel  Company 
Compton,  R.  Keith 
Concrete  Age.  The 
Congdon,  R.  C. 
Connable,  Frank  L. 
Connally,  E  L. 
Connell,  William  H. 
Conner,  A.  W. 
ConoTer,  Chas.  H. 
Conoway,  Waitman  H. 
Conrad,  O.  A. 
CouTerse,  Frederick  S. 
Cook,  James  H. 
Cook,  Joe  R. 
Cooke,  C.  B. 
Cooley,  Geo.  W. 
Cope,  R.  L. 
Com  well,  John  J. 
Comwell,  8.  C. 
Comwell,  Wm. 

Corpus  Christi  Commerciid  Club 
Corrugated  Bar  Company 
Corthell,  Ebner  L. 
Cottman,  J.  H. 
Courtney,  Dsvid  H. 
Cos,  EUwood  C. 
Cox,  James  M. 
Cox.  John  Watson 
Coxey,  3.  B. 
Coyle  ft  Richardsoo 
Craig,  Benjamin  L. 
Crane  Printing  Conqtany 
Cnney,  A.  H. 
Cranford,  J.  H. 
Cranford,  Percy 
Cranmer,  W.  Bl.  H. 
Craven,  Wm.  D.,  Jr. 
Craver,  H.  H. 
Creoeoted  Bloek  Paving  Co.,  Ltd. 
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Cnaajr,  Waltar 
Cro«by,  W.  W. 
Culbertflon,  H.  E. 
Cutp.  J.  M. 
Cuiuuiig;h&m,  A.  M.  T. 
CuppetV.D.  E. 
Curtu,  W.  E. 
Cusbman.  Allerton  8. 
Cutter,  Fnnk  Q. 

Dkboey.  W.  J. 

Dmllon,  H.  0. 

Dameroii,  Bdwud  CBswell 

Dftona,  CharlM  8. 

Duu,  8.  F. 

Duby,  Ernest  R. 

Danten,  J.  Q. 

DkrUngton,  N.  D. 

Davia,  Henry  G . 

Davis,  John  T. 

Davie,  John  W. 

Davie,  William  J. 

Davidson,  L.  D. 

Davison,  H.  A. 

Davisson,  F.  B. 

Dean,  A.  W. 

Dean,  Mrs.  S.  Ella  Wood 

Oearbom,  Geo.  S. 

Dearborn  Drug  A  Chemical  Worka 

Dacker,  R.  W. 

Deckman-Duty  Brick  Company 

Deeds,  D.  D. 

Deer,  A.  J. 

Delano,  F.  A. 

Demming,  Henry  C. 

Denham,  S.  C. 

Denmsn,  Walter  M. 

Denton  Arthur  P. 

Dew,  Charles 

Dewey.  Albert  B. 

Dewey  Portland  Cement  Company 

Diamond  Portland  Cement  Co. 

Dice,  Cbarlse  8. 

Diokinson,  John  Q. 

Dickinson,  John  W.,  Jr. 

Dickinson,  W.  W. 

Diehl,  George  C. 

Dixie  Culvert  A  Metal  Company 

Dodge,  C.  P. 

Domudson,  Thos.  J. 

Donaldson,  W.  E. 

Donelson,  J.  E. 

Donley,  Edward  G. 

Donley,  Wm.  McCtary 

Dougherty.  Geo^e  A. 


Douglas,  E.  B. 

Downing,  H.  H. 

Downing,  J.  F. 

Draney,  Joseph  R. 

Draper,  E.  G. 

Drukker,  L.  H. 

Dudley,  A.  Q. 

Dufl,  John  J. 

Duke,  B.  N. 

Duke,  P.  A. 

Dull,  C.  W. 

Dumond,  L.  A. 

Duncan,  N.  W. 

Dunn,  W.  R. 

Dunning,  A.  B. 

Dunning,  W.  B. 

DuPont,  Lamntot 

DuPont,  Irenee_ 

Duquei 

Durbin 

Durham,  Uenry  W. 

Dntilh-Smith,  HoMillan  A  Co. 

DnttoD,  Wm.  O. 

Dye,  William  Holton 

Dyer  Quarry  Company,  John  T. 


Eagan,  John  J. 

Eajrie  Wagon  Works 

Earle,  Horatio  Sawyer 

Eckley,  S.  W. 

Edison,  Thos.  A. 

Edmistoa,  Andrew 

Edmonds,  Richard  H. 

Edson,  John  Joy 

Edwards,  J.  H. 

glisten,  Howard 

Elbring,  Wm. 

Elkins,  Blaine 

Elk  ins,  Davis 

Elfcins,  G«o.  W. 

Elkins,  Mrs.  Hullie  D. 

Ellis,  Fred  E. 

Elton,  John  P. 

Emery,  Thomas  J. 

Emmons,  Arthur  B. 

Empire  State  Chemical  Company 

Emucottf  John 

Engineering  A  Contracting 

Eno,  Wm.  P. 

Enslow,  Frank  B. 

Erwin,  Andrew  C. 

Essex  County  Park  Commission 

Eureka  Machine  Company 

Evans,  Walter  A. 

Ewald,  Louis  A. 

Ewing,  F.  G. 
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Pkinnont  Chamber  of  Coitimere« 
Fallio,  W.  8. 
Fambrough,  E.  D. 
Famam,  Henry  W. 
Fanuun,  Wm.  W. 
A.  B.  Farquhar  Company 
FwTftr,  F.  E. 
Farris,  William 
Faulkner,  Charles  J. 
FaUM.  Geo.  H. 
Fauat,  H.  K. 
Faj,  F.  T. 

FeBenbuah,  Charlee  J. 
Fetker,  Samuel  S. 
Felton,  S.  M. 
Fenner,  H.  N. 
FerauaoD,  G.  M. 
Field,  Barker  &  Underwood 
Field,  I.  S. 

Filbert  Paring  A  Coaatruation  Co. 
Filbert,  Richard  Y. 
Finle> ,  Sam  E. 

•  First  National  Bank  of  Huntinettm 
Fischer,  W.  W. 
Fisher,  Cha«.  Robert 
Fisher,  Henry 
Fitzgerald,  P.  S. 
Five  Points  Auto  Company 
Fl  BgB,  Ernest 
Flanigan,  C.  D. 
Flani^an  A  Sons,  P. 
Fleming,  A.  Brooke 
Fleming,  A.  Howard 
Flenniken,  John  W. 
Fletcher,  Austin  B. 
Flickwir,  David  W. 
Flinn,  Geo.  H. 
Follett,  A.  D. 
Foote,  Arthur  B. 
Forbes,  Blanchard  S. 
Ford,  William  H. 
FortBon,  Blanton 
Foster,  Samuel  D. 
Fownea,  H.  C. 
Fox,  John,  Jr. 
Frame,  E.  C. 
Frascis,  Geo.  E. 
Francis,  William  M. 
Fraser,  Alexander 
Fraser,  Miss  J.  K. 
Fraser,  John  P. 
Frederick  Hotel  Company 
Free  Public  Library  of  Joplin,  Mo. 
Freeland,  Wm.  R. 
Samuel  H.  French  &  Company 
French.  Walter  R. 
Fries,  Amos  A. 


Fucha,  G«orga 

Fuller,  AlmouH. 

Fuller,  Jones 

Fuller,  T.  B. 

Fulweiler.  Walter  Herbert 

Fulwell,  George 

Gafl,  T.  T. 

GaSey,  John  A. 

Guoes,  Clemest  C. 

Gunea,  J.  Ruaeell 

Gallagher,  Auartin 

Gallaher,  John  T. 

Gardiner,  Asa  Bird,  Jr. 

Gsrlick,  H.  M. 

Gameau,  Joeeph 

Garner,  James  A. 

Garrett,  J.  M. 

Gartl and  John  J.,  Jr. 

Gaskill,  Edwin  A. 

Gaston,  Miss  Sarah  H. 

Gay,  Louis  W. 

Gaylord,  W.  A. 

Gaynor,  James  L. 

Oearhart,  W.  8. 

Georgia  Chamber  of  Comnnrce 

German-American  Portland  Ceownt 

Works 
Gilbert,  A.  P. 
Gilbert,  Chas.  F. 
Gilbert,  Hugh  C. 
Gilbert,  Seymour  P. 
Gilbert,  W.  L. 
Gilbreath,  W.  S. 
Gillespie,  John  S. 
Gillette,  Charles  F. 
Gilliland,  C.  L. 
Glass,  Frank  P. 
QleasoD,  O.  A. 

Glens  Falls  Portland  Cement  Co. 
Glover,  A.  M. 
Glover,  Chas.  C. 
Goddard,  L.  H. 


Goe,  R.  T. 
Goff.  Guy  D. 
Golsan,  H.  L. 
Good,D.  M. 
Good,  Lee  M. 

Good  Roads  Assooiati<»i  of  Lafay- 
ette, La. 
Goodell,  John  M. 
GoOHlf  ellow,  Hugh 
Goodhue,  A.  J. 
Uoodlett,  Earl  G. 
Goodrich  Compaay,  B.  F. 
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Oordoa,  Wm.  P. 

Grahmm,  A.  W. 

QnliMii,  F.  W. 

Grant,  £.  M. 

Gnnt,  J.  D. 

Grttnt,  John  W. 

Grut,  R(4>art  L. 

Onuselli,  C.  A. 

Graves,  GbarlM  R. 

Graves.  H.  8, 

Gray,  Jamea  R. 

Gr*y,  R.  a. 

Green,  Henry  8. 

Greenlee,  C.  F. 

Greenviile  Stone  &  Gravel  Co. 

Gregg,  John  M. 

Grey,  Norman 

Griffith,  D.  J. 

Griffith,  Robert  E. 

Grigg,  Jerome  B. 

Grigga,  £.  L. 

Groaeoup,  Fred  P. 

Orov^I,  Wm.  H. 

Grove,  Wm.  J. 

Groves,  E.  W. 

Grundy,  Barton  H. 

Gullv,  Cuthbert 

Gunlogson,  G.  B. 

Gurley,  W.  A  L.  E. 

GusttJson,  E.  N. 

Guy,  Wm.  E. 

Gwin,  Jerry  W. 

Haokney,  John  W. 

Hadley,  Howard  D. 

Haggwty,  O.  W. 

Haggerty,  John  S. 

Hague,  William 

Hainea,  Walter  T. 

Hall,  A.  Aoton 

Hatl,  Charles  L. 

Hall,  Charles  M. 

Hall  County,  Georgia 

Hall.  W.  H. 

Hamilton.  M.  F. 

Hammond  Fire  Brick  Company 

Hammond,  John  Hays 

Hanefaer,  Charles  N. 

Hanes,  P.  H. 

Hansel],  Wm.  A. 

Harbison,  Sam 

Harding,  W.  H. 

Hardison,  Parker  L. 

Hardy,  Caldwell 

Harlan,  Jamea  S. 


Hannan,  T.  D. 

Harrington,  Walter  G. 

Harris,  Nat  E. 

Harris,  R.  L. 

Harrison,  Archibald 

Harrison,  Fairfax 

Harry,  H.  L. 

Hart,  Charles  B. 

Hart,  Charles  M. 

Hart,  John  B. 

Hartley,  G.  B. 

Hartley,  J.  M. 

Bartranft  Cement  Co.,  Wm.  G. 

Hartranft,  Wm.  G. 

Harvey,  George 

Harvey,  W.  H; 

Hastinn,  Thoe.  F. 

Hatfielcr  H.  D. 

Hauser,  Gua.  E. 

Havely,  H.  B. 

HawbUts,  L.  H. 

Hawley,  J.  H. 

Hawn,  Warien 

Hayes,  James  R. 

Hays,  E.  A. 

Haswd,  Miss  Caroline 

Haslett,  Howard 

Haslett,  Robert 

Head,  Frasier  A. 

Head,  James  M. 

Headiey,  W.  T. 

Heap,  6.  Lawrence 

Heame,  J.  0. 

Heasley,  Veeder 

Hedriot,  T.  J. 

Heller,  W.  C. 

Helm,  Wm.  P. 

Hely,  Edward 

Hemstreet,  Geo.  P. 

Henderson,  Geo.  A. 


Henderson,  Thos. 
Henderson,  T.  W. 
Hennen,  Robt.  D. 
Hennessy,  Edward 
Henry.  Philip  W. 
Henry,  8.  T. 
Hering,  H.  G.,  Jr. 
HewTE.  W. 
Heurich,  Christian 
Hewson,  J.  H. 
Heyl,  Georae  A. 
Huhtower,  T.  J. 
Hin,  Curtis 
Hill,  H.  C. 
Hill,  John  8. 
Hillsman,  O.  E. 
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AKBBICUI   nOBWAT  AMOCUTIOM 


Hiltjrer,  Wm.  Hurd 

HinohsukS,  Waltar  S. 

Hino,  F.  W. 

Hines,  Edwvd  N. 

Uite,  Williun  F. 

Hitt,  WQliam  F. 

Hocking  Valley  Briok  Company 

Holcombe,  Wm.  H. 

HoUand,  Arthur 

Holloway,  Jamee  J. 

Holly,  J.  A. 

Hofaoan,  W.  A. 

Holt  Caterpillar  Coaq>any 

Homu,  M.  Goode 

Hood,  C.  H. 

Hood,  Fredsrie  C. 

Hood,  0.  A. 

Hoopar,  Hobt.  P. 

Hoorer,  Fred  R. 

Hopkina,  J.  M. 

Homor,  Bovd  E. 

Hotel  Charlevoix 

Hotel  itfSoneat 

Hotel  Kanawha  Company 

Hotel  Stumpf 

Honk,  Mn.  Elita 

Houok,  Mrs.  Elisabeth 

Hough,  Elmer 

Houser,  Fred 

Houston,  MisB  Florence  L. 

Howard,  J.  W. 

Bower,  H.  Otia 

Hubbard,  RuMell  S. 

Hudson,  Hendrik 

Hudson,  J.  I. 

Hudson,  R.  M. 

Hu^,  J.'O. 

Huff,  Francis  J. 

Hughes,  Hector  J. 

Hughes,  James  A. 

Hughes,  Richard  H. 

HuEn,  W.  H.  T. 

Huidekoper,  Prescott 

Hulen,  John  A. 

Humboldt   County   Oood   Road 

Club 
Hume,  8.  W. 
Humphrey,  D.  8. 
Humphrey,  Harry  J. 
Humphrey,  Richard  L. 
Humphrey,  A.  E. 
Hunt,  Leigh  A. 
Hunt,  Robt.  W. 
Hunt,  W.  H. 
Hunter,  Ro«a 
Hunton,  Eppa 


Huron  A  Wyaadotto  Portiaad  C»- 

ment  Company 
Hurt,  H.  H. 
Huston,  Archibald  H. 
Hatehinson,  C.  L. 
Htttehinaon,  F.  8. 
Hutchinaon,  Oeo.  W. 
Huttig,  WUliam 
Hvaas  ft  Cmnpany,  Cfaas. 
Hyde,  ThiMnas 

loe,  William  B. 

IdMl  Crushed  Stone  Cmtpaay 

Ingram^'Geo.  M. 

Inland  Steel  Cnnpany 

Irby,  W.  O. 

IroDtMi  Portland  Cement  Co. 

Irvine,  W.  B. 

Jackson,  Iifale<dm 
Jackson,  R.  B. 
Jamba,  Henry  O. 
Jacobus,  Worthington  M. 
Jaeger  Maobine  Company 
Jahnke,  Walter  C. 
Jaieks  Cmnpany,  A. 
Jaqoea,  Herbert 
Jaoues,  H.  P. 

Jefferson  Powder  Company 
JeSreas,  ThoB.  F. 
Jenka,  George  J. 
Jenkins,  J.  B. 
Jennings,  Min  A.  B. 
Jennings,  Hennen 
Jemuaon,  H.  G. 
Jeppers,  Thos.  F. 
Jewett,  W.  O. 
Johnson,  A.  N. 
Johnson,  A.  S. 
Johnson,  Chariea  J. 
Johnson,  F.  O. 
Johnson,  itAn  D. 
Johnson,  John  H. 
Johnson,  L.  E. 
Johnson,  M.  fi. 
Johnston.  John  A. 
Jonee,  Edwin  F. 
Jones,  Fred 
Jones,  Isaac  B. 
Jones,  Jas.  Ellwood 
Jones,  0.  F. 
Joseirii,  Chester  V. 
Joyner,  F.  H. 
Judflon,  O.  H. 
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Kwdl,  P.  S. 

Keene,  Fozb&ll  P. 

Keith,  Sidney  W. 

Keller,  Herbert  P. 

Keller,  W.  S. 

Kellej,  Fred  W. 

Kelley,  Wm.  V. 

Kelsey,  Clarenoe  H. 

Kelsey,  E.  U. 

Kemp,  L.  W. 

Kenoail,  Amos 

Kendftll.  Chu.  H. 

Keadrick,  Arthur 

Kennedy,  Dennia  A. 

Keonon,  Lvnum  W.  V. 

Kenyon,  Clareiwe  A. 

Kerr,  Charles  M. 

Kersey,  Harvey 

Kersbair,  Wm.  H. 

Keyes,  John  M. 

Kidd,  Robert  F. 

Kilbourn,  C.  W. 

Kilbury,  J.  S. 

Kilmer,  George  L. 

Kimbftll,  A.  S. 

Kinoh,  D.  C. 

King,  H.  V.  D. 

King,  Jamea  P. 

King,  Rupert  C. 

King,  Mra.  Rupert  C. 

King,  ThoB.  B. 

King,  Wilbur  F. 

Kingpley,  E.  A. 

Kinney,  Wm.  M. 

Kirklaud,  John  L. 

Kinel  Kar  Company 

Kittle,  Warren 

Knapp,  Martin  A. 

Knickerbocker    Portland    Cement 

Company 
Knight,  A.  R. 
Knight,  C.  D. 
Knight,  E.  W. 
Knoch^  J.J. 

Koehnng  Machine  Cimpany 
Koen,  E.  B. 
Koen,  J.  T. 
Koiner,  George  W. 
Kontc,  Emeat  C. 
Kru&er,  Xavier  A. 
Kriep^iOver  A  Son,  V.  H. 
KnimBhoU,  T. 


Laing,  A.  T. 

Laing,  Edward  M. 

Laird,  H.  C. 

Lake  Shore  Stone  Company 


Lamb,  E.  T. 
Lambert,  H.  L. 
Landenberger,  J.  H. 
Landere,  George  M. 
Landon,  Alvin  W. 
Lane,  J.  E. 
Lane,  J.  R. 
L»ne,  P.  E. 
Langan,  H.  B. 
Luuevin,  Aimea 
L^>Dam,  Lewia  H. 
Lareombe,  John  S. 
Larkin,  John  D. 
Lasaiter,  B.  H. 
Laoghlin,  George  A. 
Laughlin,  Jamea,  8d 
LwTw.fe. 
Lawaon,  Victor  P. 
Lawton,  A.  J. 
Layne,  Emeat 
Layton,  Hudaon  F. 
Laaear,  J.  B. 
Leahy,  W.  J. 
Learned,  Walter 
Lee,  Artour 
Lee,  Blair 
Lee,  Jeaae  B. 
Lee,  W.  I. 

Lenre,  Alexander  B. 
Leigh,  Egbert  G.,  Jr. 
LemoD,  Walter  B. 
Leonard^  John  C. 
Leplaatner,  Arthur 
Lealey,  Robert  W. 
Leelie,  M.  G. 
Leaner,  John  A. 
Letton,  J.  F. 
Levinaon,  H. 
Lewia,  Arthur  8. 
Lewie,  C.  Cameron,  Jr. 
Lewia,  W.  H. 


Light,  Cbarlas  P. 
Li  Hey,  George  M. 
Lincoln,  A.  T. 


Lincoln,  S.  Dana 
Lindaay,  Gordon  I. 
Liodeey,  R.  L. 
Linnell,  F.  J. 
linaley.  Chaa.  W. 
Lippincott,  Jamec  J. 
Lita,  G.  W. 
Lloyd,  Horatio  O. 
Leber,  John  B. 
Lockwood,  Emeat  D. 
Lf^an,  Jamea 
Lombard,  P.  H. 
Long,  J.  H. 
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Lonf.  JoeL. 

LaagftiUow,  Uim  Alice  M. 

Lcn^riUe  Lmnber  CompaB  J 

Lormc  D.  A. 

Loa  AngelM  Chamber  of  Contnene 

Loou,  J<din  C. 

Lowe.  CoL  J.  H. 

Lom,  P.  B. 

Lowenr,  T.  A. 

Lowndn,  Weluvd  T. 

LaeM,C.  F. 

Lnnun,  E.  C. 

IrofkiD  Boh  Ctrnpanj 

Luke,  Dsvid  L. 

Lotw,  A.  B. 

Luton,  Daniel  B. 

Lota,  George  W. 

Lriteh,  J.  W. 

Lyneb,  M.  S. 

Ljoa,  ClurieaL. 

Lyon,  E.  B. 

Lyon,  Frank  D. 

Lyon.  Geo.  L. 

Lyon,  J.  P. 

McAodrew,  Aeneaa 
HcAvo^,  Jobn  C. 
MeCanue,  Charlea 
McCarthy,  William 
MeCaurtlaad,  E.  J. 
HcCay,  H.  K. 
Meaaran,  W.  J. 
HoCleltan,  A.  P. 
McClinto<^  J.  Y. 
McClner,  Wm.  B. 
Mcdnre,  Fay 
McCombe,  A.  8. 
HoCombe,  C.  E. 
McConaucbey,  WUliam  C. 
McConneU,  E.  B. 
McConnell,  L.  O. 
McCool,  D. 
MeCord,  Alvin  C. 
MeConnick,  £.  B. 
MeConniDk,  Harold  F. 
McCoRuick,  Vance  C. 
MoCrary,  J.  B.  Company 
McCrca,  W.  8. 
McDaniel,  J.  U.  C. 
McElroy,  Jamea  A. 
McLeroy,  Joe.  L. 
McGarry  ft  Company,  John  A. 
McGlynn,  Hugh  A. 
McGovera,  T.  J. 


l<cGau«,F.  J. 
HeGnire,  JMBea  K. 
UeGmre,  Dr.  Stoan 
Henraiae,  Wm.  D. 
HeK^WUUaai 
HeKiBkr.  3-  C. 
UeKinley,  WiniamB 
HeSMtry,  E.T. 
MeLMflhUn.  Harry  A. 
HeUM.  W.  A. 
UeLnre,  B.  S. 
HcMilUo,  Mrs.  JaoM 

MaMJlIm,  Ptiilin  H 

HcHorria,!: 


HeNaotee,  CeorEe  A. 

McNeil,  DooaU 

B^Nemey  ConatmctiaB  CeanMU>r 

HcPherMn,  A.  J. 

UeHtemm,  8.  >. 

HeQueen,  i.  R. 

Hei^ttie,  a.  R. 

HacAieeter.  Charlee 

HaeArUnir.  John  R. 

MaeCorUe,  Wm.  A. 

MacDonald,  H.  H. 

HacDoiuad,  Jam»  H. 

MacKmulrick,  W.  O. 

MacLean,  R.  J. 

MMdcaU,  W.  W. 

Maddoi,  J.  W. 


McGraw,  John  T. 


Hacid,  Louia  B- 
Masnth,  C.  A. 
MmEk^,  M.  V. 

Mann,  Ednio 
Mann,  laaac  T. 

J,  Frank  J. 
i«,  J.  R. 

iC,  Warren  H. 

ManufactuTera'  Record  Publiahing 

Company 
Marble,  Mra.  Frank 
Marden,  Robert  F. 
Marion  Btaam  Shord  Company 
Marker,  Jamea  R. 
Harkham,  QeOTge  D. 
Maiateller,  J.  Hi 
Martin,  Col.  A.  D. 
Martin,  A.  G. 
Martin,  Mra.  Eleanor 
Martin,  E.  W. 
Maaos,  George  G. 
Maaon,  Jamea  B. 
Maasesgale,  St.  Elmo 
Maaaey,  L.  C. 
MaBtere.  W.  M. 
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Mather,  Wm.  G. 
MathewBon,  E.  P. 
Matbewv,  WiUiam  B. 
Matthews,  Wm.  R. 
Matthieson,  George 
Maxwell,  Raymond 
Maxwell,  Lee 
Maxwell,  W.  Brent 
Mayer,  C.  P. 
Mayo,  P.  H. 
Maador,  T.  D.,  Jr. 
Meala,  S.  W. 
Means,  A.  K.  N. 
Mesahee,  GroTer 
Mehren,  £.  J. 
Meridian  Road  Aioooiation 
Merillat,  P.  C. 
Merjrdith,  E.  A. 
Meaerve,  H.  Peaeeaden 
Meservie,  W.  R. 
Metcalf,  Morris 
Metiger,  Wittiam  £. 
Meyer,  Edwia  O. 
Michsud,  B. 

Michigaa  Portland  CMuent  Co. 
Miller,  A.  C. 
Miller,  Edward 
Miller,  P.  E. 
Miller,  Guy  D. 
Miller,  G.  H. 
Milter,  John  A. 
Miller,  M.  H. 
Miller,  R.  T. 
Miller  Walton 

Miller  Engineering  &  CoDBtruction 
Company 


Milts,  Oaoar 

Miner,  H.  A. 

Miner,  Joahua  L. 

Mingea,  W.  E. 

Minker,  H.  M. 

Mitchell,  Bamuel 

Mitchell,  W.  K. 

Mile,  R.  D. 

Moat,  O.  J. 

Mockler,  C.  N. 

MohuB,  Banr 

Monfort,  O.  F. 

Montana  Good  Roade  Oongreaa 

Moody,  Geoi^  T. 

Moon,  Charles  H. 

Moore.  Clinton  H. 

Moore,  Everett  L. 

Moore,  Geo.  N. 

Moore,  J.  Hampton 

Moon,  J.  M. 


Moore,  R.  Walton 
Moore,  Col.  8.  A. 
Moore,  W.  P. 
Moore,  E.  J. 
Moot,  Adelbert 
Morehead,  J.  L. 
Morford.  Denton 
Morfort,  O.  P. 
Morgan,  E.  R. 
Morgan.  8.  T. 
Morfey,  C.  R. 
Morrill,  C.  W. 
Morria,  Tusoa 
Morrison,  Edwin  J- 
Morriaon,  D.  J. 
Moeely,  F.  8. 
Mott,  Charles  8. 
Moyer,  Albert 
Mudd,  Dr.  B.  G. 
Mueller,  John  W. 
Mullis,  Ira  B. 
Murphy,  Edward 
Murphy,  J.  E. 
Murphy,  Thos.  D. 
Murray,  Oscar  G. 
Myera,  F,  P. 
Myers,  Lilburn  T. 

Na^e,  O.  O. 

National  Building  Supply  Co. 

Naylor.R.  B. 

Naaareth  Cement  Company 

Neal,  E.  B. 

Neal,  W.  A.,  Sr. 

Neely,  Harry  J- 

Nelson,  Lyman  H. 

Nelson ville  Brick  Company 


Nein 


aV. 


Neustadt,  R.  M. 

New  Aetna  Portland  Ceanent  Co. 

Newoomb,  Howard  R. 

Neweomb,  B.  J. 

Nowoomb,  Wm.  T. 

New  York  Public  library 

Nichols  CoDtraeting  Company 

Nicholson,  John  P. 

Noah,  A.  H. 

Norman,  Guy 

Norria,  T.  O. 

North  Carolina  Good  Roads  Asan. 

Nortboott,  G.  A. 

Northrop,  Claudian  B. 

Nostrand,  Pet«r  £. 

Nymao,  Htnmrd  B. 
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AUBicur  araiwAT  association 


Oklaaomft  Portland  Cement  Co. 

Olcott,  Dudley 

Oliver,  J.  A. 

OIbcd,  Teeting MMbine  Co.,  Tiniua 

O'Neil,  J,  Denny 

Orenstein-Arthur  Koppel  Co. 

Osbonie,  William 

Oaenton,  Chu-les  W. 

OBgood,  C.  F. 

Osgood,  M. 

Owen,  James 

Owen,  Robert  L. 

Owen,  R.  M. 

Page,  Legh  R. 

Page,  Logan  WalUr 

Page,  Louis  R. 

Page,  8.  Davis 

PafinatoiT,  J.  T. 

Palmer,  H.  R. 

Palmer,  Mrs.  Potter 

Pannill,  Wm.  S. 

Park  Automobile  Company 

Parker,  A.  D. 

Parker,  Harold 

Parker,  Robert  H. 

Parkhurst,  J.  Reed 

Farsona-Sondera  Company,  The 

Pasaano,  Edward  fi. 

Patterson.  John  B. 

Patterson,  John  L. 

Patterson,  M.  C. 

Pattie,  W.  H. 

Patton  Clay  Manufacturing  Co. 

Paull.  A.  W. 

Paxon,  Frederic  J. 

Pearce,  W.  G. 

Pearson,  R.  P. 

Peerless  Portland  Cement  Co. 

Pemberton,  Robert  L. 

Pence,  A.  P. 

Penfield,  L.  W. 

Pen&eld,  R.  C. 

Peninsular  Portland  Cement  Co. 

Penluid,  John  R. 

Pennybacker,  I.  S. 

Penny  backer,  J.  E. 

Pennsylvania  State  library 

Peoples  Trust  C«Hnpany 

Peques,  B.  W. 

Pencins,  Chaa.  E. 

Perkins,  Gaorce  H. 

Perkins,  Hamuton 

Perkins,  Beth,  Jr. 

Perkins,  Wm.  C. 


Peters,  C.  C. 

Peters,  W.  F. 

Peterson,  B.  W. 

Pettibone,  Mulliken  &■  Company 

PfeiSer,  Jacob 

Philad^phia  Quarts  Company 

Philip,  J.  Van  Nees 

Philips,  S.  Jones 

Phillips,  Charles  R. 

Phillips,  John  F. 

Phillips,  J.  W. 

PhiUips,  W.  8. 

Philpo.t,  C.  M. 

Phoanis  Portland  Canmt  Go. 

Piedmont  Hotel 

Pierce,  Daniel  T. 


PisrrepoDt,  Seth  L. 
Pillsbury,  Franklin  C. 
Pindell,  WtUiam  M. 
Pleak,  W.  R. 
Pochelon,  Albert 


Pollard,  John  M. 

Pollock,  C.  D. 

Poole.  J.  L. 

Poote,  John 

Portage  Silica  Company,  Th« 

Porter,  Aleicander  3. 

Portland  Cement  Company  of  Ctah 

Porter,  John 

Post,  Ira  C. 

Potter,  Dell  M. 

Potter,  D.  R. 

Potter,  Mark  W. 

Potter,  N.  S. 

Potts,  Prof.  Robt.  J. 

Potto,  W.  B. 

Powell,  Charles 

Powell,  P.  W. 

Powers,  E.  L. 

Pratt,  Joseph  Hyde 

Prescott,  E.  J. 

Price,  Andrew 

Pries,  Charles  P. 

Price,  Oscar  A- 

Prichard,  H.  W. 

Priest,  H.  W. 

Pringle,  L.  J. 

Pritchsfd,  L. 

Proctor,  B.  T. 

Pnffer,  B.  P. 

Pugb  A  Hubbvd  Compaay 

PnEtser.  Ralph 

Pultar,  Harold  B, 
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lUbbeitt,  C.  T. 

Rablin,  John  R. 

Rader,  B.  B. 

RukbMk,  W.  8. 

Rainbow  Route  Through  Colonulo 

RamBey,  Andrav 

Ramsey,  W.  H. 

Ranupeek,  R.  C.  W. 

Randolph,  E.  F. 

Sanldn,  A.  M. 

RandaJI,  Theodore  A. 

Randolph  ft  C<nnM07,  laham 

Ranoome,  Ernest  X. 

Rapdlo,  C.  A. 

Rathman,  Otto 

Raymond,  A.  Q. 

Rayn«r,  H,  S. 

R«ay,  David  C. 

R«dfield,  Charles  H. 

Redwood,  John 

Reefer,  L.N. 

R«el,  C.  Gordon 

Reid,  Alexander 

Beimer,  Frederic  A. 

Runington,  Franklin 

Renkert,  H.  S. 

Reno,  S.  J. 

Repair,  John  F. 

Rice,  t.  M. 

Riohuds,  H.  DeC. 

Riohardfl,  J.  Donald 

Richardson,  B.  F. 

KohardsoD,  Clifford 

Richardson,  J.  F. 

Riegel,  John  I. 

Riggs,  E.  Francis 

Rinehart,  Uoj'd 

Rinehart,  W.  A. 

Ripley,  Theron  M. 

Ritter,  Charles  F. 

Hitter,  C.  Lloyd 

Riti,  Harold  A. 

Roaoh,  J.  B. 

RobbinS)  IiVanois  L.,  Jr. 

Roberts,  Tbooiaa 

Roberts,  W.  J. 

Robeson,  J.  8. 

Robiiiaon,  Oseil  A. 

Robinson  &Bosb 

Rock  Produote 
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Rodgen,  P.  B. 

Robn,  (Mcar 

Roosevelt,  R.  B. 

RoeseU,  Wm.  T. 

Ronrke,  L.  K. 

Rowland,  L.  M. 

Roy,  Sebastian 

Roy,  Wimam  R. 

Rumsey,  Mrs.  Dexter  P. 

RunneHB,  J.  8. 

Rusaell,  Frank 

Russell  Grader  Maaufaoturiiw  Co. 

Ruth,  J.  W. 

Rutter,  Mrs.  David 

St.  Louis  Public  library 
Salen,  Charles  P. 
Sampsetl,  P.  D. 
Sands,  Daniel  C,  Jr. 
Sands,  Lawrence  E. 
Sanders,  Herbert  W. 
Sanders,  Joe.  M. 
Sargent,  Wm.  D. 
Sayres,  A.  L. 
Scales,  George  C. 
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